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Field of the Invent! n 

This Invention provides new compounds that hav excellent plant fungldde activity. Some of the com- 
pounds have also demonstrated insectlcidal and mitlcidal acUvlty. The invention also provides compositions 
and combination products that contain a compound of the invention as active ingredient, as well as providing 
fungicidal, miticldal, and insectiddai methods. 

There Is an acuta need for new fungiddes, Insectiddes, and mitlcldes, because target pathogens are rapi- 
dly developing resistance to currentiy used pesticides. Widespread faQure of Isl-substituted azole fungiddes to 
control barley mildew was observed In 1983, and has been attributed to the development of resistance. At least 
50 spedes of lungi have developed resistance to the benzlmldazole fungiddes. The field performance of DMI 
(demethylation Inhibitor) fungiddes, which are now widely relied on to protect cereal crops from powdery mfl- 
dew, has dedined since they were Introduced in the 1970's. Even recently Introduced fungicides, like the 
acylalanines. which Initially exhibited excellent control of potato late blight and grape downy mBdew In ttie field, 
have become less effective because of widespread resistance. SImDarty, mites and insects are developing resH 
stance to the mitiddes and Insecticides in current use. Resistance to insectiddes in arttiropods Is widespread, 
with at least 400 species resistant to one or more insectiddes. The development of resistance to some of the 
older insectiddes. such as DDT, the carbamates, and the organophosphates, is well known. But resistance 
has even developed to some of the newer pyretiirold Insectiddes and mitiddes. Therefore a need exists for 
new fungiddes, insecticides, and mitiddes. 

Summary of the Invention 

This Invention provkles compounds of the formula (1): 



is H. (CrCi) alkyi, or phenyl optionally substituted witti halo, (C1-C4} alM, (C1-C4) alla>xy, halo {CrC4) 
alkyi, or halo (C1-C4) alkoxy; 

R2 is H, C1-C4 alkyi, nitro, halo; or 

Ri and combine to fbnm -(CH^4-; 
FP Is H, C1-C4 alkyi, halo (C1-C4) alkyi, phenyl, or substituted phenyl; 
-XYZtogeUierform 1H-1A4-trlazoi-1-yl; or 

X Is O, S, NR». or CR5R«, where R* Is H, (C1-C4) alkyi. or {Ci<J^ acyl, and RS and R« are Independentty 
H, (C1-C4) alkyi, (CrC4) alkenyl or -alkynyl, CN, or OH, or R« and B? ct»nbine to fbrni a carbocydic ring con- 
taining four to sbc carbon atoms; and 

-YZ togettier fbnn a C5-C12 saturated or unsaturated hydrocarbon chain, straight chain or branched; 
optionally Induding a hetero atom seleded from O, NR^ S, SO, SO2, or SiRW, where R^ is as defined abov 
and R^ and R? are Independentiy (C1-C4) alkyi, (CrC4) brandied alkyi, phenyl, or substituted phenyl, and 
optionally substituted wfth (CrC4) alkyi. (C2-C4) alkenyl or alkynyl, branched (CyCr) alkyi, (CsrCr) QrdoalkyI 
or ^oaDcenyl, halo, halo (C1-C4) alkyi, halo {(^^ alkow hydrojy, or (CrC^ acyl; or 

Y Is a bond or a bivalent hydrocarbon radical one to sbc carbon atoms long, optionally Induding a carbocydic 
ring, and optionally indudfaig a hetero atom selected from O, NR^, S, SO, SO21 or SIRW, whm R*, R7, and 




wherein 




2 
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R8. are as defined above, and opti nally substituted with (C,-C4) alky!, {CrC4) alkenyl or -alkynyl, branched 
(C3-C7) alkyl, (CrCr) cydoalkyi or -cydoalkenyl, hal . halo (C,-C4) alkyl, halo (C1-C4) aJkoxy, hydroxy, or (Cr 
C4) dcyl; and 
Zls 

(a) (CrCa) (^doalkyl or cydoalkenyi, optionally substituted with (C1-C4) alkyl, (C1-C4} alkoxy, halo (C1-C4) 
all^, halo (C1-C4) alkoxy, halo, hydroxy, or (0,-04) acyl; 

(b) a phenyl group of the formula (2) 




R" (2) 



where 

to Ri' are independently 

H. 

halo, 
I. 

(Cs-Ca) cydoalkyi or -cydoalkenyi, 
phenos^, or 
substituted phenoxy, 
phenylthio, or substituted phenylthio, 
phei^, or substituted phenyl, 

acetoxy, 

OH, 

CM, 

SIR7R8R14 or OSIR7R8R^^ where R^, and R» are as defined above and Ri* is (O1-O4) alM. (CrC^ branched 
alkyl, phenyl, or substituted phenyl, 

NRiW«, where R« and Ri» are independently H, {Ct-C4) alkyl, or (CrC4) acyl, 

S(0)Ri7 or SQaR^^ where R^^ is (C1-C10) alkyl, phenyl, or substituted phenyl; 

a C1-O12 saturated or unsaturated hydrocarbon chain, straight chain or branched opttonaily induding a hel- 
ero atom selected from O, S, SO, SO2, NR*, or SiRW, where R», R7 and R« are as defined above, and 
optionally substituted with halo, halo (O1-O4) alkoxy, hydroxy, (Og-Ca) cydoalM or cydoalkenyi, (Oi-04) acyl, 
phenoxy, substituted phenoxy, phenyl, substituted phenyl, phenylthio, or substituted phenylthto; 

(O1-O7) alkoxy optionally substihited with halo, phenyl, substituted phenyl, (O^Oa) cydoalkyi or cydoal- 
kenyi, phenoy, or substituted phenoxy; 

(Ot-Or) alkylthto opttonally substituted with halo, phenyl, substituted phenyl, (Cs-Ca) cydoalM or cydoal- 
kenyi, phenoxy or substituted phenoxy; or 

R« and R^^ combine to form -O-CFrO-; (c) a furyl group of fonmjla (3) 




where R« is H, halo, halomethyl, ON, NO2. (0,-04) alkyl, (0^04) branched alkyl, phenyl, (0,-04) alkoxy; 
(d) a thienyl group of the formula (4) 
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where R^® Is as defined in paragraph (c) or thienyl; 
(e) a group of formula (5) or (6) 




where Is as defined in paragraph (c), J is N or CH, and G is O, NR^, or S. provided that if J is not N then 
6 is NR20, where is H, (C1-C4} allcyt, (C1-C4} acyl, phenylsutfonyl, or substituted phenylsulfonyl; 
(f) a group selected fron) 

optionally substituted naphthyl, dihydronaphthyl, tetrahydronaphthyl, and decahydronaphthyl; 

optionally substituted pyridyl; 

opHonally substituted Indofyl; 

1,a-benzodioxolyl; 

2,6-dimethyM-inorphoiinyi; and 

1-adamantyi; 

or an add addition salt of a compound of formula (1); provided that 

(1) if the compound of formula (1) is a thieno[2,3-d]pyrimidln-4-amine, then Y does not include a heteroatom 
and is at least two carbon atoms long, and Z is 2-naphthyl or a phenyl group of fonnula ^} wherein at least 
one of R? to R^^ is phenyl, substituted phenyl^ phenoxy, substituted phenoxy, phenylthio, substituted 
phenylthio, (CrC^) branched alkyl. (CrC4) alkoxy, halo, halo (C1-C4) alkoxy, or halo (C1-C4} alkyl; 

(2) if the compound crfformula (1) is a thieno[2,3-dlpyrinrddlne wherein X is O, then YZ is neither unsubsti- 
tuted phenyl nor benzyl; and 

(3) if the compound of formula (1) is a 7-methylthIenop.2-dlpyrimidine, then -XYZ Is not N-[2-(2-pyri- 
d^)ethyl]am!na and X-Y does not include the group -NH-N=CH-. 

Compounds of fomnula (1) are useful as fungicides, insecticides, and mitlddes. 
The Invenfion also provides novel compounds of the formula 



NH 




where 




R3 Y, and Z are as defined In fbnmula (1). Compounds of fonnula (7) are useful as fungicides, is some cases 
as insecticides, and also as intermediates in preparation f compounds of formula (1). 
Th invention also provides novel compounds of the fonmula (8) 
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where 




15 

Y, ans Z are as defined in fonnula (1). Compounds of formula (8) are unlsolated intemedlates in preparation 
of compounds of fbrmula (1) and (7). 

The invention includes with it scope compositions for fungicidal, Insecticidai or mlticidal use, comprising a 
compound of formula (1) or (7) In combination with a phytologically-acceptable canier. Such compositions may 
20 optionally contain additional active ingredients, such as an additional fungicidal, mlticidal. or insecUddal Ingre- 
dient 

Such compositions preferably comprise at least 1 % by we^ht of a compound of formula (1} or (7). 

The insecfa'dde and mitidde compositions of the invention comprise an insect- or mite-inactivating amount 
or a compound of fbrmula (1) or (7) in combination with a carrier. Such compositions may optionally contain 
25 additional active ingredients, such as an additional fungicidal, mitiddai, or insecticidai Ingredient 

The invention also provides a method of the use of a compound of fonnula (1) or (7) as a fungicide, an 
insecttdde, or a mitidde. 

Throughout this document, all temperatures are given in degrees Celsius, and all percentages are weight 
percentages unless otherwise stated. 
30 The term *halo" refers to a F, CI, or Br atora 

The tem "(CrCT) alkoxy" refers to straight or branched chain alkoxy groups. 
The tenn '(Ct-Cr) all^ithio" refere to straight and branched chain alkyltiiio groups. 
The tenm "halo (C1-C7) alkyi" refers to a (Ci-C^) alkyi group, sb^ight chain or branched, substituted witti 
one or more halo atoms. 

35 The tem *halo (C1-C7) alkoxy" refers to a (CrCz) alkoxy group substituted with one or more halo groups. 
The tenn "halo (CrC4) alkyltiiio" refers to a (CrC4) alkyltiiio group, straight chain or branched, substituted 
witii one or more halo atoms. 

The term "substituted phenyl" refers to phenyl substituted witii up to tiiree groups selected from halo, I, 
(Gt-Cio) alkyi, branched (CrCe) alkyi, halo (C1-C4) all^l. hydroxy {C^-Cjd alkyi, (C,-C4) alkoxy, halo (C1.C4) 
40 alkoxy, phenoxy. substihJted phenoxy, phenyl, substituted phenyl, NO^ OH, CN, (C1-C4) alkanoyloxy, or ben- 
zyloxy. 

The tenns 'substituted naphtynyl", "substituted pyridyl" and 'substituted indoiyi" refer to tiiese ring systems 
substituted witii halo, halo (C1-C4) alkyi, CN, NO2, (C1-C4) alkyi. (CrC4} branched alkyi, phenyl, (C1-C4 alkoxy, 
or halo (CrC4) alkoxy. 

45 The term "substituted phenoxy" refers to phenoxy substituted ynlth up to three groups selected from halo. 
I. (CrCio) alkyi. branched (CrCJ alkyi, halo (C1-C7) alkyi. hydroxy {C1-C7) alkyi. (C1-C7) alkoxy. haio (C1-C7) 
alkoxy, phenoxy. substituted phenoxy. phenyl, substituted phenyl. NO2, OH, CN, (C1-C4) alkanoyloxy, or ben- 
zyloxy. 

The tenn "carbo^clic ring" refere to a saturated or unsaturated carbocydic ring containing three to seven 
60 carbon atoms. 

The terms "substituted phenylthio" and "substituted phenyl sulfbnyl" refer to such groups substftuted witii 
up to ttiree groups selected flrom halo, 1, (CfCio) alkyi, branched (CrCa) alkyi, halo (Ct-C?) alkyl» hydroxy (Cr 
Cr) alkyi, (Ct-Cr) alkoxy, halo (C1-C7) alkoxy, phenoxy, substituted phenoxy, phenyl, substituted ph nyl, NO2. 
OH, CN, (C1-C4) alkanoyloxy, or ben^oxy. 
55 The tenm "unsaturated hydrocarbon chain' refers to a hydrocart>on chain containing one or more sites of 
unsaturation. 

The temn 'HPLC" refere to a high pressure liquid chromatography. 

The terni 'bivalent hydrocarbon radical' refere to bhralent radicals derived firom nonnal aDcanes by removed 
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Of hydrogen atoms from each f the two temiinal carbon atoms of the cha'n, e.g. methylene, ethylene, tri-me- 
ttiylene, tefram thylene, eta 

Compounds 

Compounds of fonmula (1) include thieno(2,3-d)-pyrimidjnes of formula (la): 



X — Y — 2 




thleno(3,2-d)pyn'nldlnes of fomiula (lb) 



X — Y — Z 




and thl6no(3,4-d)pyrimidlnes of fonmula (1c) 



X — Y — Z 




While an of the compounds of the invention are useful fungicides, certain classes are preferred for reasons 
of greater efficacy or ease of synthesis, viz: 

a) thleno[2,3-d]pyrimldlnes of fonmula (1 a); 

b) 5-methylthleno[2,3-d]pyr1mldines of fonnula (1a); 

c) compounds of formula (1) wherein Y is -(CH2)r; 

d) compounds of formula (1) wherein X is NH; 

e) compounds of fonmula (1) wherein Z is 3-fluoro-4-methoxyphenyl; 
Q compounds of fbrmula (1) wherein Z is 4*chlorophenyl; 

g) compounds of fonmula (1) wherein Z Is 3-(trifluoromethyl)phenyl; 

h) compounds of fomiula (1) wherein Z is phenyl; 

0 compounds of Ibmiula (1) wherein Z Is 4.(1.1 .2,2-tetrafluoroetho)y)phenyl; 

jO compounds of fDnmula (1) wherein Z is 4(methoxy)phenyl; 

k) compounds of formula (1) wherein Z is 2-naphthyl; n 

0 compounds of formula (1) wherein Z is 4(t-butyl)phenyl; 

m) compounds of formula (1)wh r In Z Is 4-{l^propyl)phenyl; 

n) compounds of formula (1) wherein Z Is 4-(ethoxy)phenyl; 

o) confounds of fonnula (1) wherein Z is 3(methoxy)phenyl; 

p) con^unds f formula (1) wherein Z id 4-(2,2,2-trifluoroethQxy)phenyl. 

q) compounds of formula (1) wherein Z is (ha]oalkaoy)phenyL 

r) compounds of Ibnnula (1) wherein Z Is (haloallcyOphenyl. 
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s) compounda of formula (1) wherein Z is 3.4-<difluoroinethylenediQxy)phenyl. 
Synthesis 

The compounds of this invention are made using well known chemical procedures. The required starting 
materials are commercially available, or they are readily synthesized using standard procedures. 

Synthesis of Compounds Wherein X Is NIRi 

Compounds of fonnula (1) wherein X Is NH are represented by the following formula (Id): 



HN— Y— Z 




wherein each of ttie variable subsQtutents are as defined above fbr fomula (1). Compounds of formula (Id) 
wherein R> is H can be prepared by the procedure shown in the following Scheme 1: 




Scheme 1 represents an application of the general procedure that is described in Edward C. Taylor and Alexan- 
der McKinop, The Chemistry of Cyclic Enaminoniblles and o-Aminonitriles (Interscience 1970); US Patent N . 
4,562,193; J ACS. 90. 2661 (1968); and J. Org. Chem> 32, 2378 (1967). 

In step 1 of Scheme 1 an o-amlnonitrile (10) is condensed with an ortiioester of the fonmula HC(OC2H5)3 
<M-HC(OCH3)3.Th reaction Is optionally carri doutlnth presence of acetic anhydride. 

In step 2 of Scheme 1, the imino ther (9) produced in step 1 1s reacted with a primary amine of the formula 
NHrY-Z, where Y and Z are as defined In formula (1). The preferred soh^ent Is etJ^ alcohol. If step 2 Is canied 
out at room temperature, the novel o-cyano-amldine of fonmula (8a) can be isolated. At elevated temperatures 
cydization of the o-cyanoamldlne (step 3) proceeds, delivering the Imlne of fonmula (7a). 

In Step4. Dimroth rearrangementof the imine of formula (7a) pvovides th N-substilutBd4-amlne of formula 
(Id). Rearrangement Is favored by basic conditions or elevated temperatures. 

7 
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o-Aminon!lrBes of formula (1 0), used as starting materials In Scheme 1 , are prepared using known proced- 
ures, .g^ those described in Acta Chemica Scandinavica B29 224-232 (1975) (3-amlno-2-cyanothiophene); 
Berichte99. 94-1 00 (1 966) (2-amino-3-cyanothiophene). Bertchte 98. 3571 -3577 (1 965) (2-amino-3-cyanothlo- 
phenes); U.S. Patent N . 4,240,820 (2-amino-3-cyanothk)phenes); 

Compounds of formula (1d) wherein is other than H can t»e prepared by the general procedure described 
in Chemica Scripta 24. 208-223 (1984): Chemica Scripta 28. 1 95-200 (1988): Uebios Ann. Chem. 2066 (1983): 
Chemica Scripta 23. 73 (1984); and Chemica Scripta 18. 245 (1981). as Olustrated in Scheme 2. 

Scheme 2 




In step 1 of Scheme 2, the o-(acyiamlno)nltrile of formula (21) Is reacted with phosphoms pentoxide, a tertiary 
amine such as triethylamine or N,N-dimethylcyclohexylamine (DMCA), and an amine hydrochloride of the for- 
mida Z-Y-NHa-Ha to give the amidine intennedlate of fonmula (8), which can cydtze, as In Scheme 1 to give 
the Imlno compound of fonmula (7). Upon heating, particuiariy in the presence of base, the imino compounds 
reanange to provide the N-substituted-4-amino compounds of ftmnula (Id) (step 3). 

Compounds of fonmula (1) wherein X is NR« and Is H or C1-C4 allkyi may also be prepared by aminating 
a suitably substituted Intennediate of the formula (23) 



L 




where L is a leaving group, such as F. CI, Br, I, HO2. 1 •2,4-triazol.1ryl. O-SIMea, arylthio, alfcylthto, alkytsuHonyl, 
arylsulfonyf, alkoxy. or arylsulfinyl. The general procedure is described in, e^g. Bull. Soa Chim,, 1969, 4344; 
Dlsa,Ab3trJntB32 (1Z); 6915 (1972); and Ger.0ffen. 1, 817, 146. A chloride of fonmula (23) wherein L is a 
b allowed to react wKh an appropriate amine at a wide variety of tempeiatures (20-180*C), preferably in the 
presence of an add acceptor, such as triethylamine. The reaction may be carried out neat, or In a non-reacGve 
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organic solvent Contpounds where is acyl are prepared from amines where R* is H, which were allowed to 
react with an acylating agent such as an acetyl chloride or acetic anhydride. 

Synthesis of 4-chloro compounds of fonnula (3) is Illustrated in. for example. J. Phanm. SocJpn., 109^ 464- 
473 (1989); Bull. Sea Chlm. 1975. 587-91; Bull. Soc. Chtm, 1976, 761-764. 

Synthesis of Compounds Wherein X is O 

The compounds of fomnula (1) wherein X is O are made by condensing a compound of fomnula (23) with 
an aloohd or phend of the fonnula (24): 

HOY-Z (24) (24) 

where 

Y and Z are as previously defined. 

The reaction is preferably earned out is the presence of a strong base, such as sodium hydride. In a non- 
reactive oiganic soh^ent, such as DMF, at a temperahire in the range of 0 to 25^C. 

Compounds wherein X is S are made by the same procedure using analogous mercaptans of fomnula HS- 
Y-Z. 



Synthesis of Compounds Wherein X Is CR! R£ 

20 The compounds of fomnula (1) wherein X is 01^2 can be made using the process described In the J. 
Heterocyclic Chemistry. Vol. 14. 1081-1083 (1977). 

This procedure invdves hydrolysis and decarboxylation of 5-substituted-5-(4-thlenopyrimidyl)-barfoituric 

acids of the fomnula 

25 



30 



35 




wherein the variable substltuents are as defined for fomiula (1). The 5-substituted-5-(4-thienopyrimidyl)-bar- 
bituric acid is dissdved in a solution of sodium hydroxide and water and refluxed. The sdution Is then made 
slightly addic and again refluxed. 
40 Compounds of fomiula (1) wherein X is CR5R« may also be prepared by reading a compound of fomnula 
(23) where L Is H with a Grignard reagent of the formula Z-Y-CR«R«-MgX' or a lithlo reagent of the formula Z- 
Y-CR5R«-U, where X' is halo, to provide a 3.4-dihydro-thienopyrimidine which isthen oxidized to provide a com- 
pound of the Invention. Typical reaction conditions are those described in Anmarego and Smith, J.Chem.Soc.. 
page 5360 (1965). 

45 The acid addition salts and N-oxides of compounds of fomnula (1) are obtained in the usual way. 

Accordingly, the Invention also provides a process for preparing a compound of fomnula (1) which com- 
prises 

(a) condensing a compound of fonmula (23) 




wherein R is as previously defined, and L is a leaving group, with an aloohd of the formula (8): 

9 
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ures. The melting point is given for each cximpound. In addition, although the data has not been induded, each 
compound was characterized by one or more of NMR, IR. mass spectra, and combustion analysis. SpedRc 
illustrative preparations for the compounds of representativ compounds follow the tabular listing. 



EXAMPLE 

KUMBER COMPOUND M,P. 

1 4-[2-(4-(t-butyl)phetiyllethoxyI- 65-70^C 
10 5 ,6,7 ,8-cetrahy<irobenzoChieno[2,3-d|- 

pyrimidine 

2 4-[2-(4-U-bucyL)phenyllethoxyl- 90-52*'C 
thieno ( 3 , 2-d] pyrimidine 

IS 

3 4- (4- f luorophenoxy) thieno [ 3 , 2-dl - 121-124®C 
pyrimidine 

4 N-l2-(4-(l,l,2,2-tetrafluoro- 153-155^C 
20 ethoxy ) phenyl] ethyl 1 thieno [2 , 3-d 1 - 

pyrimidln'-4-araiae 



25 



5 4-[2-(4-pentafIuoroethoxypheayl)* 72*74®C 
ethoxyl thieno ( 3 , 4- dl pyrimidine 

6 4- [2- C 1-adamantyl) ethoxyl thieno- 70-72**C 
1 2 , 3-d 1 py r iioidine 

7 N-[3- [4-(cyclohexylmethoxy)phenyl]- 103-103®C 
30 1-e thylp ropyl ] thieno [ 3 , 2-d 1 pyrimidin- 

4-amine 

8 4-[2-[4-(t-butyl)phettyLlethoxyl- 118-120^C 
thieno [ 2 , 3-d ] pyrimidine 

35 

9 4- (4- f luorophenoxy ) thieno [ 2 , 3-d J - SS-gg^'C 
pyrimidine 

10 N-l2-[4-(i-propyl)phenyl]ethyll- 150-151°C 
^ thieno [ 2 , 3-d ] py rimid in*4-amine 

11 N-[2-(4-methoxyphenyl)ethyllthieno- 167-168®C 
[ 2 , 3-d 1 py r imidin-4-amine 

45 12 N-[2-(4-chlorophenyl)ethylUhieno- ISQ-IQO'^C 

( 2 , 3-d 1 pyrimidin-4-amine 

13 N-[2-l4.fl,l,2,2-tetrafluoro- 143-147«C 

ethoxy ) pheny 1 1 ethyl 1 thieno ( 3 , 2- J ] - 
50 pyrimidin-4-omine 



55 
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COMPOUND H.P. 

N-l2-(3-fluoro-4-metho:<yphetiyl)- 152-153*C 
ethyl 1 thieno ( 3 , 2-d ) py rimidin-4-aniine 

N-l2-(4-(c-batyl)phenyllethyll- 155-160«C 
thieno [3 ,A-dlpyrimidia-4-araine 

4-[2-(4-methoxyphenyl)ethoKyl- oil 
thieao [ 3 , 4- d 1 py r imidine 

N-l2-C4-chLorophenyl)ethyll- 180-182^C 
thieno [ 3 , 2-d 1 pyr imidin-4-amine 

4- [ (4- flue rophenyl) thio ] thieno- 132-134*»C 
l3,2-dlpyriraidine 

4- [2- (4-chLorophenyl)echoxyl thieno- 1 12-144®C 
( 3, 2-d Ipyr imidine 

4-l2-[4-(trifluoroinethyl)phenyll- 81-83**C 
ethoxy] thieno [3 92*d]pyrimidine 

N-(2-[3-(trifluoroinethyX)pheaylI- 113-115«C 
e t hy 1 1 thi eno [ 3 , 2- d ] py r imid in-4- ami ne 

N-(l-ethyl-3-[4-(cyclohexylmethoxy)- oil 
phenyl 1 propyl ] -5 , 6 , 7 , 8- te t rahydrobenzo- 
thieno [ 2 , 3-d ] py r imidin-4-amine 

N- [ 2- (2-naphthyl ) ethyl 1 thieno- 185 - 18S**C 
( 2 , 3- d 1 py r iraidin-4-ainine 

N-(4-fluorophenyl) thieno (3, 2-dI- 196-198^C 
pyriinidin-4-araine 

5-raethyl-.V- ( 2- (2-naphthy l)ethy 1 ) - 106- 107*»C 
thieno ( 2 , 3-d 1 py r imidin-4-amine 

N-methyl-N-[2-C4-methoxyphenyl)- 106-107*»C 
ethyl ] thieno { 3 , 2-d J pyrimidin-4'amine 

N- (2- (2-fnetho:<yphenyl)ethyll thieno- 131-132®C 
[ 2 , 3-d I py riroidin*4-amine 



12 
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10 



IS 



EXAMPLE 

NUMBER COMPOUND M,P. 

28 N-l2-(3-meLho:<yphenyl)ethyllthieno- 145-146 **C 
2 , 3-d ] pyr im Ld in-4-amine 

29 N-[2-(3-fluoro-4-methoxyphenyl)- 175-176®C 
e thy 1 ] chieno [ 2 , 3-d 1 py r Imid in-4-am Lne 

30 N- ( l-me thylbutyl ) thieno [ 3 , 2-dl - 108-1 14«C 
pyrimiditt-4*amiiie 

31 N-[2-[4-Ct-butyl)pheayl]ethyl]- . 132-133«C 
thieno ( 3 , 2-d] pyrifliidia-4-amiae 

32 N- 1 C 2 , 2 * -bi thien-5 -yl ) me thy 1 1- l49-15l«C 
thieno (3 ,2-d]pyrimidia-4*amine 

33 4-(2-(4-biphetiylyl)ethoxyl- 104-105®C 
thlesio[3>2-dIpyrlmidine 

34 M-[2-(4-methoxypheayl)ethyll thieno- ' ISS-ieO^'C 
[3,2-dlpyriinid in- 4-amine 

35 . 4-l2-(4-eLhoxyphenyl)ethoxylthieno- 80*82**C 
[3,2-d]pyrimidine 

36 4- [ 2- (4-mecho:c/phettyl)ethoxyl thieno- 6l-63^C 
I 3 , 2-d 1 py r imidine 

37 xN'-l2-(4-ethoxyphenyl)ethyll thieno- 155-160«C 
[3 , 2-d Ipy rimidin-4-araine 

^ 38 4-[2-(2-naphthyl)ethoxyl thieno- 86-SS«C 

[3 ,2-dlpyrimidiae 



20 



30 



40 



39 4-[ [4-(l,l,2,2-tetrafluoroethoxy)- 53-37®C 

phenyl J me thoxy ] thieno ( 3 , 2-d 1 pyr imid ine 

) 40 cis-4-(2-(2,S-diinethyl-4-Biorpholinyl)- oil 

ethoxyl thieno [ 3 92-d] pytimidine 

41 trans-4-[2-(2,6-dLraethyl-4-morpholin- oil 

^ yDethoxyl thLeno[3,2-dlpyrimidLne 



60 



55 
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COMPOUND n.?. 

4-(i-methylbut:o:<y)thieno(3,2-dl- oil 
pyrimidine 

4-C2-chloro-4-fluocopheno:<y)thietto- 153-153**C 
[ 3 , 2-d 1 pyrimidine 

N-methyl-N'-(2-pheayleLhyl)thieno- oil 
( 3 , 2-d 1 py rimidin-4-amine 

4- (lH-l,2,4-tria2ol-l-yl)thieno- 176-17S^C 
( 3 , 4-d 1 py r imid ine 

N-l2-[4-(c-butyl)phenyllethyll- 130-131''C 
thieao [ 2 , 3-d 1 py r imidin-4-aniine 

N-[2-(4-methoxyphenyl)ethylltliieno- 185-186^C 
[3,4-d]pyrimidLa-4-amine 

5- mechyI-N-(2-(4-methoxypli€nyl)- 102-103^C 
ethyl 1 thieao [2 , 3-dl pyrimldia-4*amiae 

4- [ 2- [4- 1 4- (tr if luoromethyDpheaoxy 1 * oil 
phenyl lechoxy] thieao [3 ,4*d]pyrifflidlne 

4-t2-[4-[3-(trifluocooiethyl)phenoxyl- 50-60®C 
phenyl ] e thoxy 1 1 hieno [ 2 , 3-d 1 pyr imid iae 

4-[2-(4-(l,l,2,2-tetcafluoroethoxy)- 4l-43*»C 
phenyl ] e thoxy 1 thieao [ 2 , 3-d I py rimid ine 

N-[2-(4-(2,2,2-trifluoroethoxy)- 149-130*"C 
phenyl ] ethyl j thieao ( 2 , 3-d 1 py r imidin- 

4- amine 

5- methyl-N-(2-[4-(l,l,2,2-Cetra- 105-107^C 
f luo roe thoxy ) phenyl ] e thy 1 1 thieno- 

( 2 , 3-d 1 py r iniidin-4-amine 

5-methyl-4-[2-l3,4-Cdifluoromethyl- 108-109^C 
enedioxy)phenyl lethoxy] thieno[2»3-dI - 
pyrimitline 



14 
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N-[2- (l-cyclohexenyl)ethyll-5- TO-Tl'^C 

methylthieno [2^ 3-d] pyrimidin-4- 

amine 

N- [2- [3, 4- (dif luoromethylene- 143-147**C 
dioxy) phenyl] ethyl] thieno 12^3- 
d] pyr imidin-4-ainine 

N- [2- [4- (2, 2, 2-trif luoroethoxy) - 136-137^C 
phenyl] ethyl] -5-methyl- 
thieno (2 ^ 3-d] pyrimidin-4 -amine 

4- [2-14- (2, 2, 2-trif luoroethoxy) - 71-74®C 
phenyl] ethoxy] -5-methyl- , 
thieno [2, 3-dlpyrimidine 

4- [3- [4- (niethoxy)phenyllpropyl)- 76-78®C 
thieno t2,3-d]pyrimidine 

4- [2- [4- (2, 2, 2-trif luoroethoxy) - 74-7 6^C 

phenyl] ethoxy] thieno [2^ 3-d] - 

pyrimidine 

4- [3- [4- (t-butyl)phenyllpropyl]- 91-93*C 

5- methyl thieno [2 , 3-d] pyrimidine 

N- (2-hydroxy-2-phenylethyl) - 181-183*C 
thieno [2, 3-d]pyrimidin-4-amine 

5-methyl-N- (2-phenylcyclopropyl) - 104-106*C 
thieno 12, 3-d] pyrimidinT4 -amine 

2-methyl-N- [2- [4- {2, 2, 2-tri- 107-108^C 
fluoroethoxy) phenyl] ethyl] - 
5,S,7, a-tetrahydrobenzo- 
thieno [2, 3-dl pyrimidin-4-amine 

5-methyl-N- [2- [3-f lucro-4- (2^2, 2- 117-120*C 
trifluoroethoxy) phenyl] ethyl]- 
thieno [2, 3-d]pyrimidin-4-amine 

N-t2-[3-fluoro-4-(2,2r2- 167-169^0 
trif luoroethoxy) phenyl] ethyl] - 
thieno [2, 3-d] pyrimidin-4-amine 

5-methyl-N-methyl-N- [2- [ 4- NA 
(1, 1, 2/ 2-tet ra fluoroethoxy) - 
phenyl ] ethyl ] thieno ( 2 , 3-d] - 
pyrimidin-4-amine 
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68 5-methyl-N- [2- [4- (trimethyl- 97-98''C 

silyl) phenyl ] ethyl J thieno [2/ 3-d I - 
py r imidin- 4 -amine 

5 . 69 N- 12- [4- (trimethylsilyl) phenyl] - 133-135*^0 

ethyl] thieno (2 , 3-d] -pyrimidin-4- 
amine 

70 {2- [4- (2, 2, 2-trif luoroethoxy) - 150-15 l^C 
10 phenyl] ethyl] -thieno [3/2- 

dl pyrimidin-4-amine 

71 N- [2- C 4 - ( 2 , 2 , 2-trif luoroethoxy ) - 1 65-1 6 6^C 
phenyl] ethyl] - thieno [3,4- 

is d] pyrimidin-4 -amine 

72 N- [2- [4- {2, 2, 2-trif luoroethoxy) - SS-SS^'C 
phenyl] ethyl] -5-methy 1- 

thieno [2, 3-dlpyrimidine 



20 



The procedures described in the following detailed examples are representative of the procedures used 
to prepare the compounds of the other examples. 



2S Preparation A 

2nAm1no-3<fyanoth!ophene 

To 4.8 g (.032 m) of 2,5-dlhydroxy-1,4-dithiane was added 2.8 g (.042 m) of malononitrfle and 50 mL of 
30 ethanol. Thb mixture was treated with 4 g (.0495 m) of pyridine and heated at SC'C In a water bath with occa- 
sional stirring for sbc hours. The mixture was filtered to remove unreacted dithlane, and the filtrate was evapo- 
rated. The residue was dissoh^ed in CH2CI2 and water. The product was extracted into three portions of CHaClzt 
which were ccmibined, washed three times with water, dried and evaporated down to give the product Yield 
5.2 g. MP. 90-95*^0. 

35 

Preparation B 

4-<Shlorothieno[3,2-dlpyrimidine 

40 a) To 450 ml (4.77 m) of acetic anhydride cooled to IS^'C was added in 25 ml portions 450 ml (1 1.9 m) 
of 97% formic add over i hour. During the addition the mixture was subjected to mild cdd water cooling. When 
the addition was complete, the mbcture was removed trom the ice bath and stirred at room temperature for 3 
hour. To this mbdure was then added 1 57 g (1 m) of methyl 3-aminothiophene-2-carbQxytatB in portions over 
1 5 minutes. After allowing the mixture to react at room temperature for four hours, the mbcture was evaporated 

45 down to give a precipitate, which was washed with ether to give methyl 3-formamldothiophene*2-carboxylate. 
Yield 148.1 g. MP. 92-94''C. 

b) To 86.5 g (.468 m) of methyl 34onnamidothiophene-2-carboxyiate was added 86.5 g of ammonium for- 
mate and 380 mL of fonnamlde. The mixture was stirred for five hours at 140-165''C, then cooled to iO^C, and 
filtered to collect thlenoI3,2^pyrimldin-4K}ne. Yield 41.4 g MP 90-9^0. 

so c) To 9.4 g (.062 m) of thieno[3,2-d]pyrimidin4-one was added 80 mL of POCI3. The mbcture was refluxed 
for three hours with sUnring, and then allowed t react overnight at room temperature. The mbcture was evapo- 
rated down, and ttie residue treated cautiously with ice to hydrdyze excess POa^, Then concentrated NH^OH 
was added until the pH of the mbcture was 6. The precipitate was collected by filtration and washed with water, 
providing 9.9 g of the desired 4-chlorothieno[3,2-d}-pyrimidine. M.P. 117-119*»C. 

65 
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Preparation C 

2-Am!nO"3-^no4-tnethylthlophen 

5 To 8.3 g (.123 m) malononitrile and 12.5 g (069 m) of 2,5-dihydroxy-2,5-dimethyt*1,4-dithlane In 12.5 mL 

of ethanol was added 125 mL of piperidine. The mixture was stirred overnight at room temperature, then con- 
centrated by evaporation. The residue was taken up in methylene chloride, which was then evaporated to give 
a prectpitata This was collected and washed with a small amount of methylene chloride to give the title product 
Yield 10gM.P.119-120«C. 

10 

Preparation D 

4-Chloro[2,3-<llthienopyrimidine 

16 a) To 175 g (1.15 m) of 2.5-dihydroxy>1 .4-dithiane and 237 g (2.1 m) of ethyl cyanoacetate was added 2000 
mL of ethanol followed by 207 mL (2.1 m) of piperidine at slow stream rate. Alter sitting at room temperature 
overnight, the mbcture was fStered to remove insoluk>le polymeric Impurities. The ethanol filtrate was concen- 
trated by evaporation and the residue dissolved in diethyl ether. The diethyl ether solution was decanted to 
remove remaining impurities, then concentrated by evaporation to 282 g of ethyl 2-aminoth!ophene-3-carbQxyl- 

20 ate. 

b) To 470 mL of acetic anhydride at lO^'C was added 470 mL of 97% formic acid in 25 mL portions. The 
mbcture was maintained at a temperature of 25-30''C by mild cooling. To this mbcture was added 282 g of ethyl 
2-aminothiophene-3-carboxylate in portions. After stirring the mbcture at room temperature for four houre, it was 
concentrated by evaporation. The residue was treated with dietliyi ether and filtered to give 100.8 g of etiiyl 

25 2-4bnmamidothlophene-3-carboxylate M.P. 57-60'*C. 

c) To 100 g of ethyl 2-formamidothiophene-3-carboxylate was added 100 g of ammonium formate and 400 
mL of fonnamide. Thfe mixhjre was heated with stining at 140-145**C for five hours. The mbdure was then 
cooled. The resulting precipitate was collected by filtration, washed with water and then CH2Cl2i and dried, giv- 
ing 46.8 g of thieno[2,3-d]pyrimIdin-4-one. M.P. 259-261''C. 

30 d) To 42 g (.28 m) of thieno[2,3-d]pyrimidin-4-one was added 210 mL (2.25 m) of phosphorus cucychloride. 
This was heated to reflux for three hours with stining, then cooled. Excess phosphorus oxychloride was 
removed by evaporation. Then ice was cautiously added to the nr)bcture to hydrolyze remaining phc^sphmjs 
oxychloride. Then sufficient concentrated ammonium hydrexlde was cautiously added to tiring the pH to 6. The 
resulting precipitate was collected, washed with water, and treated vnth CH2CI2. Insoluble material (20.3 g) was 

35 isolated and identified as unreacted starting material. The CH2CI2 solution was evaporated to provide 22 g of 
the desired product 4-chIorothleno|^,3-d]pyrimidine. M.P. 1 03-1 04^C. 

Preparation E 

40 4-Chloro-5-Methylthieno[2,3-dlpyrimidine 

a) To 17 g of 2,5-dihydroxy-2,5-dlmethyt-1,4-dithiane and 17 g of methyl cyanoacetate in 170 mL of ethanol 
was added 14.6 g of piperidine in portions. The mixture was heated to SO^'C with stirring for one hour. The mbct- 
ure was then concentrated, and treated with diethyl ether. The solids were collected, and washed with cold 

45 diethyl ether to give 18.1 g of methyl 2-amino-4-methyIthiophene-3-carboxyiate. 

b) To 40 mL of acetic anhydride was slowly added 40 mL of 97% fomilc acid while holding the temperature 
at 25-30^ with mild ice cooling. Then 24 g of methyl 2-amin(HtHffiethylthiophene-3-cart)oxylate was added, 
and the mixture was stirred for hour hours at room temperature. The mixture was then concentrated by evapor- 
ation, and the residue was treated with diethyl ether and filtered to give 26.2 g of methyl 2-formamido-4Hfnethyl- 

60 th tophene-3-carboxylatB. M.P. 78*81 ^'C. 

c) To 26 g of methyl 2-formamido-4-methyithiophene-3-carbQxylate was added 26 g of ammonium formate 
and 100 mL of fonnamide. This mbcture was heated with stirring for five hours at 140-145''C, then cooled to 
5%. The product, 5-methyithienoI2,3-d]pyrimidin-4-one, was ooDeded by filtration and washed with CH2QI2- 
Yield &9 g M.P. 246-248«C. 

65 cQTo 65 g of 5-m thylthIeno[2,3-d]pyrimidin-4-on was added 50 MLof POCI3, and the mbdure was refiuxed 
for three hours, then cooled and concentrated to give a solid. This was cautiously treated with ice and water 
to hydrolyze the residual POdz. The pH of the mbcture was adjusted to 6 by additi n of concentrated ammonium 
hydroxide. The resulting predpitate was filtered and washed wfth water to give 7 g of 4-chloro-5-methyl- 

17 
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thlenoI2.d<pyrimidine MP. 135-136'>C. 
Examples 

5 4'C44-(PentaBuoroethoxy)phenyilethoxyl-thieno[3,4-dlp^^^ 

To 3 mL of DMF was added .1 1 g of 60% NaH In mineral oD followed by .64 g of 2-[4-{pentafluoroethoxy)- 
phenyl]ethanol. After? hour .51 g of 4-(1 H-1,2.4-tria2o!-1-yI)th!enoI3,4-d]pyrimidIne was added and the mixture 
was stirred at room temperature overnight Then water and ethyl acetate were added to the mixture. The product 
10 was extracted into two fractions of ethyl acetate, which were combined and washed twice with water and twice 
with sodium chloride solution. The solution was then concentrated to provide .8 g of crude product This was 
chromatographed on an SIO2 column to give. 15 a of the title product M.P. 7Q-72*C. 

Example 11 

IS 

N^-{4Hfnethoxyphen^)ethyl]thieno[2,3-<i]'pyrlmidin-4-amine 

To 7.5 9 (.0604 m) of 2-amino-3-cyanothiophene was added 1 1 5 mL of triethylorthofbrmate, and tiie mixtura 
was heated for one hour as ethanol distilled off. The mbcture was then concentrated by evaporation to give an 

20 oily residue. To this was added 7.6 g of sodium acetate and 9 g (.08 m) of 2-(4-methoxyphenyl)ethylamlne. To 
this was then added 12 mL of acetic acid and the mixhjre was heated at 115-125**C for one hour as ethanol 
boiled off. The mbcture was then cooled and treated with diethyl ether and water, and 10.4 g of cnide prcxiuct 
were Isolated from this mbctura by filtration. Additional product was extracted from the filtrate Into three fractions 
of diethyl ether. These fractions were combined, washed three times with water to give an additional 1.5 g of 

25 crude product, which was combined with the initial 1 0.4 g. The crude product was treated vidth hot CHa^ and 
filtered. The filtrate was concentrated by evaporation to begin crystaliteation and cooled using dry Ice/acetone. 
The precipitate was collected by filtration and washed with cold CHCI3 to gh^e the title product Yield 5 g. M.P. 
169-170X. A second crop of crystals was collected. Yield 1 .4 g M.P. 168-170'*C. 

30 B^mple 13 

hH244-CA3,3-tetraBuoroethoxy)phenyll>ethyl]thienoP 

To 8.5 g of 4-chIorothienoI3,2-d]pyrimldlne was added 1.2 g of 2-{4-(2,2,3,a-tetrafluoroethoxy)phenyl]ethy- 
35 lamine. These were heated to 150°C for five to ten minutes. The mixture was then cooled and exbacted into 
ethyl acetate and water. This mbdure was washed twice with water, twice with sodium chloride solution, and 
filtered. The filtrate was concentrated by evaporation to give 1.5 g of crude product, which was purified by 
chromatography on a silica gel column to give the desired product Yield 0.5 g M.P. 145-147''C. 

40 Example 35 

4-I2"(4*EthQxyphenyDethoxylthienoI2,3-d]pyrimidine 

To 10 mLof DMF was added .44 g of 60% NaH. After ^hour. 1.7 g of 2-(4-ethoxyphenyl)ethanol was added, 
4$ and the mfacturc was stirred for ? hour. Then 1 .7 g of 4-chIorothienoI3,2-d]pyrimldlne was added and ttie mbdure 
was stilted at room temperature overnight before adding water. The predpitate was collected, providing 2.3 g 
of crude product M.P. 80-85''C. The crude product was recrystallized from acetone to gh^e 1.3 g of purified 
product M.P. 80-82°C. 

60 Example 45 

4-(1J2>4-TriazoH-yl)ailen [3,4-dlpyrimidine 

a) To 64 mL of acetic anhydride cooled to 10*»C was added 38 mL of 97*»% fomiic acid. The mbcture was 
then brought to room temperature. To this mbcture was added 10 g of methyl 3-amInothlophene-3-cart)OxylatB 
55 hydrochloride. Aflar allowing the reaction to proceed for I hour, the mbcture was concentrated by evaporation. 
The residue was treated with 500 mLof boning heptane, which was then filtered t remov insoluble tar. The 
filtrate was concentrated by vaporation to provide 8.7 g f methyl 3-fomiam]dothlophen&4-carbaxylate. M.P. 
92-94<'C. 

18 
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b) To 8.0 g of methyl 3-fomiamidothiophene-4-carboxylatB was added 8 g of ammonium fonnate and 35 
mL of fonnamide. This was heated to 140-145''C for five hours, then cooled and concentrated by evapoiatioa 
The product was coUecled by filtration, providing 2.8 g of th!enoI3,4-d]pyrimidin-4-one. MP. 275-277*0. 

c) To 1 g (.0066 m) of thleno[3.4-d]pyrimidin^-one and 136 g (.0197 m) of 1H-1.2,4-triazol In 32.9 mL of 
pyridine was added 16 mL of 4-chiorophenyldichlorophosphate under nitrogen. The mbcture was stirreed at 
room temperature under nitrogen overnight, then concentrated to dryness. The residue was treated with 500 
mL of CH2CI2. This solution was washed with water and evaporated to gWe a crude product that was found to 
Include some residual starling material. About 1 g of the crude product was treated with 250 mL of hot CH2CI21 
and filtered to remove the insoluble starting material. The filtrate was concentrated by evaporation to provide 
the desired product, 4-(1H-1A4-triazol-1-yl)thienoI3,4-d]-pyrinudine. MP. 172-174«C. 

Example 48 

5-Methyl-N42-(4-methoxyphenyl)ethyl]-thieno[2.3-d]pyrimidin-4-amlne 

To 1.1 g of 2-amlno-3-cyano-4-methylthiophene was added 15 mLof triethylorthoformate.This mbcture was 
heated to 120*C for one hour. Then the mixture was evaporated down and 1 g of sodium acetate and 1 .2 g of 
N-{2-(4-inethoxyphenyl)ethyl]amine were added, followed by 1.6 mL of acetic acid. The mbcture was then 
heated again for one hour at 90-1 1 S^'C. Then the mixture was cooled and treated with diethyl ether and water. 
The product was extracted into three fractions of diethyl ether which were combined, and evaporated. The pre- 
cipitate was washed with a small amount of diethyl ether to give the title product Yield 0^ g. M.P. 102-103<'C. 

Examples 73»79 

The following compounds of fonmula (7) were prepared by the procedure described in the detaHed example 
below. 



EXAMPLE 
NOMBER 

73 
1^ 
75 
76 

77 
78 

79 



COMPOUND 



M.P, 



3^2- (4-methoxyDhenyl) ethyl]- 135-137''C 
thie.not2,3-d]pyrimidin-M(3H)-imine 

3-[2-(2-naphthyl)ethyl3thieno- 171-173**C 
[2 , 3-d3pyrimidin-4 ( 3H) -imine 

3.[2-[i»-(t-butyl)Dlienyl]ethyl]- 150-151^0 
thieno[2,3-d]pyrimidirj-i|(3H)-imine 

5-methyl-3-[2-(il-methoxyphenyl)- 86-89*C 

ethyl]thieno[2,3-d]pyrimidin-^(3H)- 

imine 

3-[2-[4-( 1 , 1 ,2,2-tetraf luorethoxy)- 119-119*0 

phenyl]ethyl]thieno[2,3-d]pyrimidin- 

4(3H)-imine 

5-methy 1 -3-[2-[«- ( 1,1,2, 2-te tra- 9 1 -93°C 
f luorethoxy ) phenyljethyllthieno- 
ta, 3-d]pyriniidin-i* ( 3H)-imine 

5-me thy l-3-[2-[i<- ( 2,2, 2-trif luoro- 1 3 1 -1 3M*C 
ethoxy)phenyl]ethyl]thieno[2,3* 
d]pyrimidin-M ( 3H) -imine 
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Example 74 

3-I2-(2-naphthyl)ethyOth!eno-g,3>d]pyrimidin-4(3H)-imin 

5 To 1 g (.008 mde) of 2-amlno-3-cya nothiophene was added 1 5 mL of trimethyl orthoformal . The mixture 
was heated for one hour, then cooled and concentrated by evaporation. To the resulting oil was added 1.7 g 
(.OOBmole) of 2-(2-naphthyl)ethyl amine carbonate and 1 5 mL of benzene. When this did not produce a solution, 
15 mL of methanol was added, which did provide a solution. The solution was stirred overnight at room tem- 
perature, then concentrated by evaporation to provide a crude product, which was recrystalllzed from CH2CI2. 

10 Yield: 0.3 g. M.P. 171-173'»C. 

FungicMe Utility 

The compounds of the present invention have been found to control fungi, partJcularly plant pathogens. 

IS When employed In the treatment of plant fungal diseases, the compounds are applied to the plants In a disease 
Inhibiting and phytologlcally acceptable amount The tenn "disease Inhibiting and phytologlcally acceptable 
amount," as used herein, refers to an amount of a compound of the invention which kills or Inhibits the plant 
disease fbr whidi control Is desired, but is not significantly toxic to the plant This amount will generally be from 
about 1 to 1000 ppm, with 10 to 600 ppm being preferred. The exact concentration of compound required varies ' 

20 with the fungal disease to be controlled, the typeformulation employed, the method of application, the particular 
plant species, dinnate conditions and the like. A suitable application rate is typically in the range from .25 to 4 
lb/A The compounds of the invention may also be used to protect stored grain and other non-plant lod from 
fungal infestation. 

25 Greenhouse Tests 

The following experiments were perfonned in the laboratory to determine the funglddal efficacy of the conv 
pounds of the invention. 

30 Testi 

This screen was used to evaluate the efficacy of the present compounds against a variety of difierBnt organ- 
isms that cause plant diseases. 

The test compounds were formulated for application by dissolving 50 mg of the compound into 125 mi of 
3S solvent The solvent was prepared by mixing 50 ml of "Tween 20" (polyoxyethylene (20) sorbltan monolaurate 
emuisifier) with 475 ml of acetone and 475 ml of ethanol. The solventToompound solution was dOuted to 125 
ml with deionized water. The resulting fomnulatton contains 400 ppm test chemlca. Lower concentrations were 
obtained by serial dOution with the solvent-surfactant mixture. 

The formulated test compounds were applied by foliar spray. The following plant pathogens and their cor- 
40 responding plants were employed. 



4S 



so 



55 
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10. 



IS 



Pathogen 

Erysiphe graminis tiritici 
(powdery mildew) 



Designation in 
Following Tcd^le 

POWD 
MDEW 



Pyricularia orvzae RICE 

(rice blast) BLAS 

Puccini a recondita tritici LEAF 

(leaf rust) RUST 

Botrytis cinerea GRAY 

(gray mold) MOLD 

Pseudoperonosoora cubensis DOWN 

(downy mildew) MDEW 




rxce 
wheat 
grape terries 
squash 
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35 



40 



45 



SO 



55 



The formulated technical compounds were sprayed on all foliar surfaces of the host plants (or cut berry) 
to past run-off. Single pots of each host plant were placed on raised, revolving pedestals in a tume hood. Test 
solutions were sprayed on ail foliar surfaces. All treatments were allowed to dry and the plants were nioculated 
with the appropriate pathogens within 2-4 hours. 

The following tat)le presents the activity of tyical compounds of the present invention when evaluated in 
this experlnnent The effectiveness of test compounds In oontroDing disease was rated using thefolfowing scsde. 

0 = not tested against specific organisri 

s 0-19% control at 400 ppm 

+ = 20-89% control at 400 ppm 

++ = 90-100% control at 400 ppa 

+++ = 90-100% control at 100 ppm 
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PLANT PATHOLOGY SCREEN 



EXAMPLE 
NUMBER 



POWD 
MDEW 



RICE 
BLAST 



LEAF 
RUST 




DOWN 
MDEW 



1 










2 










3 




+ 


+ 




4 






+++ 




5 




+ 


+++ 




6 










7 






+++ 




8 










9 


mm 




++ 


_ 


10 


+ 




+++ 




H 


++ + 




+++ 


_ 


12 






+++ 


_ 


13 






+++ 




x% 










15 






+ 




16 


+ 




++ 




17 






+++ 




18 






+ • 




19 




++ 


+ 




20 


+ 


+ 






21 






+++ 




22 






+ 




23 


+++ 




+++ 




24 






+ 





+ + -r 
+4- 



+ 

4-5- 



+-5- 
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PLAKT PATHOLOGY SCREEN 







POWD 


RICE 


LEAF 


GRAY 




5 






BLAST 


RUST 


MOEiD 


HDSW 




25 


+++ 


+ 




0 




iO 


26 


— 


— 


+ 


- 






27 


- 


- 


++ 


— 






28 






++ 


• 




15 


29 


— 


- 




- 






30 




+ 


+-r+ 








31 






+++ 


- 






32 


- 






- 




20 
















33 


— 


+ 


+ 








34 




- 


+++ 








35 


- 


+++ 


+++ 


- 




29 


36 




+ 


++ 


- 






37 




+ 


+++ 


- 


-r-r 




33 




- 


+++ 


- 


4- 


30 


39 


- 


- 


- 


- 


■r 




40 




- 


+ 




- 




41 












35 


42 


— 


- 




- 






43 


- 


- 


- 




• 




44 






++ 








45 






+ 






40 


46 


























47 






++ 








48 




+++ 


+++ 







45 



50 
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PLANT PATHOLOGY SCHEEW 



5 


EXAMPLE 
NUMBER 


POWD 
MDEW 


RICE 
BLAST 


LEAF 
RUST 


GRAY 
MOLD 


DOWN 
MDEW 




49 


- 


•» 


- 


- 


+++ 




50 




+++ 


+++ 


- 




10 


51 


+++ 


+++ 






+++ 




52 


+++ 


+++ 


+++ 


- 


+++ 




53 




++ 


+++ 


- 


+++ 


IS 


54 


+ 


- 


-h 




+ 




55 


++ 




++ 




+ 




57 


+ 


- 


-MH- 




++ 


20 


58 




+++ 






+++ 




59 




+ 






++ 




60 






+++ 


- 


++ 


25 


61 


+ 






0 


+ 




62 


- 


- 


+ 


0 


+ 




63 




- 




0 




30 


64 








0 






65 


+ 




+++ 


0 


0 




66 




+++ 




0 


0 


35 


57 


++-4- 






0 


0 




68 








0 






69 








0 


0 


40 


71 
72 


+ 






0 


0 



45 



60 



65 
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PLANT PATHOLOGY SCREEN - continued 





EXAMPLE 


POWD 


nICE 




UlUil 


UsJwin 


5 


NUMBER 


MDEW 


BLAST 


RUST 


MOLD 


MDEW 




1 










+++ 














+++ 


10 


75 






+ 




+++ 




76 


+ 




++ 




+++ 




77 




+++ 


++ 




+++ 


1$ 


78 




++ 


++ 




+++ 




79 




+ 


+ 




++ 



20 Combinations 

Fungal disease pathogens aie known to develop resistance to fungiddes. When strains resistant to a fun- 
gicide do develop. It becomes necessary to apply larger and larger amounts of the fungicide to obtain desired 
results. To retard the development of resistance to new fungicides, it is desirable to apply tfie new fungicides 
25 in combination with other fungicides. Use of a combination product also pemitts fte product's spectrum of 
activit/ to be adjusted. 

Accordingly, another aspect of the inventton is a fungicidal combination comprising at least 1% by weight 
of a compound of formula (1) In combination with a second fungicide. 

Contemplated classes of fungicides from which the second fungicide may be selected include; 
30 1 ) N-«ubstituted azoles, for example propiconazole, triademefon, flusilazol, dinlconazoie, ethyltrianol, myo- 
lobutanD, and prochloraz; 

2) pyrimidines, such as fenarimol and nuarimoi; 

3) morpholines, such as fenpropimorph and tridemorph; 

4) piperazines, such as triforine; and 
35 5) pyridines, such as pyrifenox. 

Fungicides in these five classes alt function by inhibiting sterol biosynthesis. Additional classes of oontenr)- 
plated funglddes, which have other mechanisms of action include: 

6) dithiocarbamates, such as maneb and mancozeb; 

7) phthalimides, such as captafol; 

40 8) isophthalonitrites, such as chlorotiialonil; 

9) dicarboximides, such as iprodione; 

10) benzimidazdes, such as benomyl and carbendazim; 
1 1} 2-aminopyrimidines, such as ethirimol; 

12) earboxamides, such as carboxin; and 
45 13) dinitrophenols, such as dinocap. 

The fungicide combinations of the invention contain at least 1%, ordinarily 20 to 80%, and more typically 
50 to 75% by weight of a compound of formula (1). 

Insecticide and Miticlde Utility 

$0 

The compounds of the invention are also useful for the control of insects and mites. Therefore, the present 
invention also Is directed to a method for inhibiting an Insect or mite which comprises applying to a locus of the 
insect or mite an Insect- or mite-inhibiting amount of a compound of formula (1). 

The compounds of the invention shown activity against a number of Insects and nrites. More specifically, 
55 the compounds show activity against melon aphid, which Is a member of the insect order Homoptera. Other 
members of the Homoptera include leafhoppers, planthoppers, pear pyslla. apple sucker, scale insects, whltB^ 
lies, spittle bugs as well as numerous other host specific aphid species. Activity has also been obsen^ed against 
greenhouse tfirips, which are members of the order Thysanoptera. The compounds also show acUvity against 
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Southern armywomi, which Is a member of the insect order Lepldopteia Other typical meml)ers of this order 
are codling moth, cutwonm, dothes moth. Indianmeal molh, leaf rollers, com earwomi. European com borer, 
cabbage worm, cabbag looper, cotton bollwomfi, bagwcffm, eastern tent caterpillar, sod webwomi, and fall 
annyworm. 

5 Representative mite species with which it is contemplated that the present invention can be practiced 
include those ll^d below. 

FAMILY SCIEMTIFIC NAME COM^!0^y WAME 

10 

ACARIDAE 

Aleurobius farinae 

Rhizojglyphus ectiinopus Bulb mite 

Rhizoglyphus elongatus 
Rhizoglyphus rhizophaj^us 
Rhizoglyphus sagittatae 

20 

Rhizoglyphus ta rsalis 

{ 

Grain rust mite 



Redbercy mice 



Citrus bud mite 



Peach silver mite 
Apple rust mite 
Grape erineum mite 



Pear leaC blister mite 



26 



ERIOPHYIDAE 
^ Abacarus farinae 

Aceria brachy tarsus 
Acalitus essigi 
^ Aceria ficus 

Aceria f raaxiaivorus 
Aceria granati 
Aceria parapopull 
Eriophyes sheldoni 
.Aceria tulioae 
Aculus carnutus 
^ Aculus schlechtendali 

Colomerus vitis 
Eriophyes convolvens 
Erioohves iasidiosus 



ss 



45 



SO 



Eriophyes roalifoliae 
Eriophyes padi 
Eriophyes pruni 
Epitrimerus pyri 
Eriophyes ramosus 
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FAMILY 



SCIENTIFIC NAME 



COMMON NAME 



10 



IS 



Eriophyes sheldoni 
Erloohyes rib Ls 
Phyllocopces gracilis 
Phyllocoptruta oleivo ra 
Phytoptus rib is 
Trisetacus pitii 
Vasates amyjgdalina 
Vasates eurynotus 
Vasates quadripedes 
Vasates schlechtendalx 



Citrus bud mite 

Dcyberry mite 
Citrus rust mite 



Maple bladdergall mite 



EUPOOIOAE 



Penthaleus major 
Liaopodes spp. 



Winter grain mite 



30 



35 



NALEPELLIDAE 



PENTHALEIDAE 



PYEMOTIDAE 



40 



Phylocootella avellanae 



Halotydeus des trustor 



Pyemotes Lritici 
Siteroptes cerealium 



Filberc bud mite 



Straw itch mite 



45 



TARSOXEMIDAE 



Polyphagotarsonemus latus 
Stewgytarsoaciiius pallidus 



Broad mite 
Cyclameu mite 



so 



55 
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FAMILY 

TENUIPALPIOAE 



10 



16 



SCIENTIFIC m\L 



BrevipalDus caliEornicus 
Brevipalpus obova tus 
Brevloalous lewisi 



COMMON NAME 



Privet mice 
Citrus flat mite 



Do 1 i cko t e t ra ay c has floridanus Pineapple flase s^lde: 

mite 

Teaaipaloes graaati 
TetiuipalDes pacif icus 



TETRANYCHIDAE 



20 



30 



35 



40 



4S 



Bryobia arborea 
Bryobla practiosa 
Bryobia rubrioculus 
Eotetragychus coryli 
Eotetraaychus hicoriae 
Eotetragychus levisi 
Eotetranychus sexmaculatus 
Eotetraaychus villametti 
Eotetranychus banks x 
Oligonvchus ilicis 
Oligofivchus prateasis 
Oligonvchus unuaguis 
Panonychus citri 
Panonychus ulmi 
Paratetranychus modes tus 
Pa ra te tranychus pra tens is 
Paratetranychus viridis 
Petrobia latens 



Clover mite 
Brova mite 

Pecan deaf scorch mite 

Sixspotted spider mite 

Texas citrus mite 
Southern red mite 
Banks grass mite 
Spruce spider mite 
Citrus red mite 
European red mite 



Brown wh«sat talte 



SO 



55 
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FAMILY 



SCIENTIFIC NAME 



COMMON NAME 



10 



15 



20 



Schiz tetranychus celacius 
Schizotetranychus pcatensls 
Tetrariychus canadensis 
Tetragychus cinnabarinus 
Tetranvchus lacdanieli 
Tetraaychus pacificus 
TeCraaychus schoenei 
Tetragychus urticae 
Tetragychus turkestaai 
Tetragychus desertorum 



Bamboo spider nice 

FourspotLed spider mite 
Cacmiae spider mice 
McDaniel spider mite 
Pacific spider mice 
Schoene spider mice 
Twospotted spider mite 
Strawberry spider mite 
Desert spider mite 



The compounds are useful for reducing populations of Insects and mites, and are used in a method of Inhibi- 
ting an insectormtte population which comprises applying to a locus of the insect or arachnid an effecUvelnsect- 
or mite-inactivating amount of a compound of formula (1). The "locus' of insects or mites is a tenn used herein 
to refer to the environment in which the insects or mites live or where their eggs are present, induding the air 

25 surrounding them, the food they eat, or objects which they contact For example, plant-ingesting insects or mRes 
can be controlled by applying the active compound to plant parts, which the Insects or mites eat particularly 
the foliage. It Is contemplated that the compounds might also be useful to protect textiles, paper, stored grain, 
or seeds by applying an active compound to such substance. The tenn "Inhibiting an insect or mite* refers to 
a decrease in the numbers of living insects or mites; or a decrease in the number of viable insect or mite eggs. 

30 The extent of reduction accomplished by a compound depends, of course, upon the application rate of the com- 
pound, the particular compound used, and the target insect or mibe species. At least an Insect-inacQvitIng or 
mite-Inactivating amount should be used. The terms "Insect-inactivating amount" and "mite-inacth^ting 
amount* are used to describe the amount, which is sufficient to cause a measurable reduction in the treated 
Insect or mite population. Generally an amount in the range from about 1 to about 1 000 ppm acth^ compound 

35 is used. 

In a preferred embodiment, the present invention Is directed to a niethod for inhibiting a mite which com- 
prises applying to a plant an effective mite-inactivating amount of a compound of formula (1) in accordance 
with the present Invention. 

40 MITE/INSECT SCREEN 

The compounds of Examples 1-60 were tested for miticidal and insecHddal adhnty in the following 
mite/insect screen. 

Eadi test compound was fonmulated by dissolving the compound In acetone/alcohol (50:50) mbcture con- 
4$ taining 23 g of TOXIMUL R" (sulfonate/nonionic emulsified blend) and 13g of TOXIMUL S' (sulfbnate/nonionic 
emulslfier blend) per liter. These mixtures were then diluted with water to give the Indicated concentrations. 

Twospotted spider mites (Tetranvchus urticae Koch) and melon aphids (Aphis gossvpii Glover) were intro- 
duced on squash cotyledons and allowed to establish on both leaf surfaces. Other plants in the same treatment 
pot were left uninfested. The leaves were then sprayed with 5 ml of test solution using a DeVilbiss atomizing 
50 sprayer at 1 0 psi. Both surfaces of the leaves were covered until runnoff , and then allowed to dry for one hour. 
Two uninfested leaves were then excised and placed into a Petri dish containing larval southern armywonm 
(Soodopetra eridania Cramer). 

Activify on Southem com rootworm (Diabrotica undecimpuctata howardi Barber) was evaluated by adding 
two ml of tap water, a presoaked com seed, and 15 g of dry sandy son to a one ounce plastic container. The 
55 soO was treated with 1 mL of test solution containing a predetermined concentration of test compound. After 
sbe to 12 houra (tf drying, five 2-3 instar com rootwonm larvae were added to the indhridual cups, which were 
then capped and held at 23^C. 

After standard exposure periods, percent mortality and phototoxidty were evaluated. Results for the con>- 
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pounds found to be activ are reported in the f llowing table. The remaining compounds showed no actMly. 
The following abbreviations are used in the table: 

CRW refers to com rootwomi 

SAW refers to Southern armyworm 
5 SM refers to twospotted spider mites 

MA refers to melon aphids. 



SAW 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 





CRW 




SM & H\ 










RATE 


CRW 


RATE 


SAW 


SM 


MA 


COMPOUND 


PPM 


% 


PPM 


% 


% 


% 


1 


12.00 


0 


200 


0 


100 


100 




24.00 


0 


400 


0 


0 


0 


2 


12.00 


0 


200 


0 


80 


100 




24.00 


0 


400 


0 


80 


80 


3 


12.00 


0 


200 


0 


0 


Q 




24,00 


0 


400 


0 


0 


0 


4 


12.00 


0 


200 


0 


20 


0 




24.00 


0 


400 


0 


100 


100 


5 


12.00 


0 


200 


0 


100 


100 




24.00 


0 


400 


0 


60 


so 


6 


12.00 


0 


200 


0 


0 


0 




24.00 


0 


400 


0 


0 


0 


7 


12.00 


0 


200 


0 


0 


0 




24.00 


0 


400 


0 


0 


0 


8 


12.00 


0 


200 


0 




ft 




24.00 


0 


400 


0 


80 


40 


9 


12.00 


0 


200 


0 


50 


so 




24.00 


0 


400 


0 


0 


Q 


10 


12.00 


0 


200 


0 


90 


90 




24.00 


40 


400 


0 


0 


0 


11 


12.00 


0 


200 


0 


0 


70 




24.00 


0 


400 


0 


0 


0 


12 


12.00 


0- 


200 


0 


0 


60 




24.00 


100 


400 


0 


20 


40 


13 


12.00 


0 


200 


60 


100 


100 




24.00 


100 


400 


0 


100 


90 
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10 



IS 



25 



35 



40 



45 



50 



55 



SAW 

CRW SM & HA 

RATE CRW RATE SAW SM MA 

COMPOUND PPM % PPM % % % 

14 12.00 0 200 0 0 C 
24.00 0 400 0 0 0 

15 12.00 0 200 0 0 0 
24.00 0 ^00 0 0 C 

16 12.00 0 200 0 50 8C 
24.00 0 400 0 0 80 

17 12.00 0 200 0 0 0 
24.00 0 400 0 0 C 

18 24.00 60 400 0 0 C 

19 12-00 0 200* 0 0 0 
24.00 0 400 0 0 G 

20 12.00 0 200 0 0 0 
24.00 0 400 0 0 100 

21 12.00 0 200 0 0 90 
24.00 0 400 0 0 100 

22 12.00 0^ 200 0 0 C 
24.00 0 400 0 0 C 

23 12.00 0 200 0 90 SO 
24.00 0 400 0 50 50 

24 12.00 0 200 0 0 0 
24«00 0 400 0 0 C 

25 12.00 0 200 20 100 IOC 
24.00 0 400 0 0 ICC 

26 12.00 0 200 0 0 C 
24.00 0 400 0 0 C 

27 12.00 0 200 0 0 C 
24.00 0 400 0 0 C 
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SAW 

CRW SM & MA 

RATE CRW RATE SAW SM MA 

COMPOUMD PPM % PPM % % % 

28 12.00 0 200 100 0 C 
24.00 100 400 0 0 0 

29 12.00 0 200 0 0 0 
24.00 0 400 0 0 0 

30 12.00 0 200 0 100 100 
24.00 100 400 0 80 8C 

-31 12.00 a 200 0 100 IGC 

24.00 0 400 0 100 2G 



10 



20 



30 



35 



32 12.00 0 200 100 0 C 
24.00 0 400 0 0 C 

33 12.00 0 200 0 60 9C 
24.00 0 400 0 0 C 

34 12.00 0 200 0 0 0 
24.00 0 400 0 0 70 

35 12.00 0 200 0 0 80 
24.00 80 400 0 0 SO 

36 12.00 0 200 0 0 IOC 
24.00 0 400 0 0 C 

37 12.00 0 200 100 0 ICC 
24.00 60 400 40 0 C 

38 12.00 0 200 0 30 SC 
24.00 0 400 0 0 0 

39 12.00 0 200 0 0 C 
24.00 0 400 0 0 0 

40 12.00 0 200 0 30 20 
24.00 0 400 0 0 0 



4S 



SO 



55 
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SAW 



10 



IS 



20 



2S 



30 



35 



40 





CRW 




SH & MA 












CRw 


RATE 


SAW 


SM 


MA 


COMPOUND 


PPM 


% 


PPM 


% 


JL 


JL 




12.00 


0 


200 


0 


0 


0 




24.00 


0 


400 


0 


0 


0 


AO 


12 .00 


0 


200 


0 


0 


0 




24.00 


0 


400 


0 , 


0 


c 


Hi 


1 *> AA 
IZ. 00 


0 


AA 

200 


0 


0 


c 




24.00 


0 


400 


0 


0 


0 




1 *> AA 
iZ.OO 


0 


O AA 

200 


0 


0 


0 




24.00 


0 


400 


0 


0 


0 


H3 


12.00 


0 


200 


0 


0 


0 




24.00 


0 


400 


0 


0 


0 


HO 


IZ.OO 


0 


200 


100 


0 


0 




24.00 


0 


400 


0 


0 


0 


4/ 


12.00 


0 


200 


0 


100 


90 




24.00 


0 


400 


0 


0 


0 


/.fl 
HO 


12.00 


40 


200 


0 


0 


0 




24.00 


0 


400 


0 


0 


80 


h9 


12 .00 


0 


200 


0 


ICO 


100 




24.00 


0 


400 


0 


100 


90 




12.00 


0 


200 


0 


60 


90 




24.00 


0 


400 


0 


90 


lOQ 


51 


12.00 


0 


200 


0 


0 


C 




24.00 


0 


400 


0 


100 


100 


52 


12.00 


0 


200 


100 


ICO 


100 




24.00 


100 


400 


0 


100 


100 


53 


24.00 


100 


400 


20 


90 


90 



45 



SO 



68 
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5 


COMPOUND 


CRW 
RATS 
PPM 


caw 

% 


SM & MA 
RATE 
PPM 


SAW 

i 


SM 

0 


MA 




54 


24.00 


0 


400 


0 


0 


90 




55 


24.00 


0 


400 


40 


100 


100 


10 


57 


12.00 
24.00 


100 
100 


200 
400 


0 

100 


0 
0 


100 
90 




58 


12.00 
24.00 


100 
100 


200 
400 


0 

80 


90 
100 


100 
100 


15 


59 


12.00 
24.00 


0 
0 


200 
400 


100 
0 


0 
0 


0 
0 




60 


24.00 


0 


400 


0 


0 


90 


20 


61 


12.00 
24.00 


0 
0 


200 
400 


0 
0 


100 
0 


90 
0 




62 


12.00 
24.00 


0 
0 


200 
400 


0 
0 


0 
0 


0 
0 


S8 


63 


12.00 
24.00 


0 
0 


200 
400 


0 
0 


0 
0 


0 
0 




64 


12.00 
24.00 


0 
0 


200 
400 


0 
0 


0 
0 


0 
0 


39 


65 


12.00 
cH . 00 


100 
100 


200 

II /> A 

400 


60 
60 


0 
0 


0 
0 


35 


66 


12.00 
24.00 


0 
0 


200 
400 


0 

100 


0 
0 


0 
0 


67 


24.00 


100 


400 


0 


80 


100 




73 


12.00 
24.00 


0 
0 


200 
400 


0 
0 


0 
0 


0 
0 



40 



45 



SO 
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5 


COMPOUND 


CRW 
RATE 
PPM 


CRW 


SAW 
SM & MA 
RATE 
PPM 


SAW 
< 


SM 


MA 
< 






12.00 
21.00 


0 
0 


200 
100 


0 
0 


0 
0 


0 
0 


10 


75 


12.00 
21.00 


0 
0 


200 
100 


0 
0 


0 
0 


0 
0 




70 


12.00 
21.00 


0 
0 


200 
100 


0 
0 


0 
0 


0 
0 


IS 


77 


12.00 
24.00 


0 
100 


200 
400 


0 
0 


100 
100 


100 
100 




78 


12.00 
21.00 


0 
0 


200 . 
100 


0 
0 


0 
0 


0 
0 


20 


79 


12.00 


0 


200 


0 


0 


0 



Compositions 

25 The compounds of tliis invention are applied in the fonn of com'posUons which are important embodbnents 
of the invention, and which comprise a compound of this invention and a phtologicaIl^acceptat)!e inert canlen 
The compositions are either concentrated fonnulations which are dispersed in water for application^ (h* are dust 
or granularfbrmulations which areapplied withoutfurther treatnient The ccxnpositions are prepared according 
to procedures and formulae which are conventional in the agricultural chemical art tnjt which are novel and 

30 important l)ecause of the presence therein of the compounds of this invention. Some description of the fomni- 
lafion of the compositions will be given, however, to assure that agrlcuitural chemists can readOy prepare any 
desired composition. 

The dispersions in which the compounds are applied are most often aqueous suspensions or emulsions 
prepared from concentrated fomnulatlons of the compounds. Such water-soluble, water-suspendable or emul- 

35 sifiabie formulations are either solids usually Icnown as wettable powders, or liquids usually known as emuisi* 
liable concentrates or aqueous suspensions. Wettable powders, which may be compacted to form water 
dispersible granules, comprise an intimate mixture of the acfive compound, an inert carrier and surfactants. 
The concentration of the active compound is usually from about 10% to about 90% by weight The inert canier. 
is usually chosen from among the attapulgite days, the montmorOlonite days, the diatomaceous earths, (mt the 

40 purified silicates. Effective surfactants, comprising from about 0.5% to about 10% of the wettable powder, are 
found anrwng the sulfonated lignins. the condensed naphthaienesulfonates.^the naphthalenesulfonates, the 
alkylbenzenesulfonates, the alkyi sulfates, and nonionic surfactants such as ethylene oxide adducts of aikyi 
phenols. 

Emulsifiable concentrates of the compounds comprise a convenlnet concentration of a compound, such 
45 as from about 50 to about 500 grams per liter of liquid, equivalent to about 10% to about 50%, dissoh^ed in an 
inert carrier which Is either a water miscible solvent or a mixture of water-immiscible organic solvent and emuK 
sifiers. Useful organic solvents include aromatics, especially the xylenes, and the petroleum liracfions, espe- 
cially the high-booing naphthalenic and olefinic portions of petroleum such as heavy aromatic naphtha. Other 
organic solvents noay also be used, such as the terpenic solvents Including rosin derivathfes, aliphatic ketones 
so such as cydohexanone, and complex alcohols such as 2-ethoxyethanol. Suitable emulsifiers for emulsifiable 
concentrates are chosen from conventional nonionic surfactants, such as those discussed above. 

Aqueous suspensions comprise suspensions of water-insoluble compounds of this invention, dispersed in 
an aqueous vehlde at a concentration in the range from about 5% to about 50% by weight Suspensions are 
prepared by finely grinding the compound, and vigorously mixing it Into a vehide comprised of water and sur- 
55 factants chosen from the same types discussed above. Inert ingredi nts, such as inorganic salts and synthetic 
or natural gums, maw also be added, to increase the density and vlsoosify of the aqueous vehide. It is often 
most effective to grind and mix the compound at the same time by preparing the aqueous mbcture, and 
homogenizing it in an implement such as a sand mill, ball mill, or pistontype homogenlzer. 

35 
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The compounds may also be applied as granular composiUons.wh^^ 
to the2)nSar compositions usually contain from about 0.5% to about 10% by weight of fte compound, 
dispersed In an Inert carrier which consists entirely or in large part of day or a simOar Inexpensh^ ^, , 
Such compositi ns are usually prepared by dissolving the compound in a suitable solvent, and applying ft to 
5 a granular carrierwhich has been pre-fonned to the appropriate paitide size, in the range of from about 0.5 to 
3 mm. Such compositions may also be fomnulated by making a dough or paste of the carrier and compound, 
and crushing and drying to obtain the desired granular partide size. 

Dusts containing the compounds are prepared simply by intimately mixing the compound in powdered form 
with a suitable dusty agricultural carrier, such as kaolin day, ground vdcanic rode and the like. Dusts can suit- 
10 ably contain linom about 1% to about 10% of the compound. 

It Is equafly practical, when desirable for any reason, to apply the compound In the fomi of a solution In an 
appropriate organic solvent, usually a bland petroleum oil, such as the spray oils, which are widely used m 
agricultural chemistry. . , ^, 

Insectlddes and miticWes are generally applied in the fonn of a dispersion of the acbve Ingredient In a liquid 
carrier. It is conventtonal to refer to application rates in temis of the concentration of active Ingredient in the 
carrier. The most widely used carrier is water. 

The compounds of the Invention can also be applied in theformcrfan aerosol composition. In such compo- 
sitions the active compound is dissolved or dispersed in an inert carrier, wrtiich is a pressure-generating pro- 
peliant mixture. The aerosol compositton is package in a container from which the mixture dispensed through 
an atomizing vah^e. Propdlant mixtures comprise either low-bofling halocartwns, which may be mbced with 
organic soh^ents, or aqueous suspensions pressurized with Inert gases or gaseous hydrocarbons. 

The actoal amount of compound to be applied to loci of insects and mites Is not critical and can readfly be 
determined by those skilled in the art in view of the examples above. In general, concentrations of fipom 10 ppm 
to 5000 ppm of compound are expected to provide good control. With many of the compounds, concentrations 
25 of from 1 00 to 1500 ppm wai suffice. For field crops, such as soybeans and cotton, a suitable appllcatton rate 
fbr the compounds is about 0.5 to 1 .5 lb/A. typically applied in 50 gal/A of spray formulation containing 1200 
to 3600 ppm of compound. For citrus crops, a suitable application rate is finom about 100 to 1500 gal/A spray 
finrmulalion, which Is a rate of 100 to 1000 ppm. 

Thelocus to whldi a compound is applied can be any locus Inhabited by an insect or arachnid, for example, 
30 vegetable crops, fhiit and nut trees, grape vines, and ornamentel plants. Inasmuch as many mite spedes are 
spedHc to a particular host, the foregoing list of mite spedes provides exemplification of the wide range of set- 
tings in whidi ^e present compounds can be used. 

Because of the unique ability of mite eggs to resist toxicant action, repeated applications may be desirable 
to contrd newly emerged larvae, as is true of other known acaricides. 
35 The following fbrmulations of compounds of the invention are typical of compositions useful in the practice 
of the present invention. 
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A. 0.75 Emulsifiable Concentrate 



N- (2- [4- (1,1,2, Z-tetrafluoro-ethoxy ) - 9 . 38% 

phenyl]ethyl] thieno [2 , 3-d]pyrimidin-4-amine 

"TOXIMUL D" 2.50% 
(nonionic/anionic surfactant blend) 

"T0XIt4UL H" 2*50% 
(nonionic/anionic surfactant blend) 

"EXXON 200" 85.62% 
(naphthalenic solvent) 



B. 1,5 Emulsifiable Concentrate 

N- (2- [4- ( 1 , 1 , 2 , 2- tstraf luoro- 18 - 50% 
ethoxy) phenyl ] ethyl ] thieno [3 , 2-d] - 
py r imidin-4- ami ne 

"TOXIMUL D" 2.50% 

"TOXIMUL H" 2.50% 

"EXXON 200" 76.50% 

C. 1.0 Emulsifiable Concentrate 

i 

5-methyl-N- [2- ( 2-r.aphthyl )ethyl]- 12.50% 
tiiieao C 2 , 3 -d ] py r imidir.-4-amine 

N-methylpyrrolidone 2S.00% 

"TOXIMUL D" 2.50% 

"TOXIMUL H" 2.50% 

"EXXON 200" 57.50% 
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D. 1.0 Aqueous Suspension 

N- [2- [4- ( 1 , 1 , 2 , 2 - tetraf luoro-ethoxy ) - 12 . 00% 

phenyl ] ethyl ] thieno [ 2 , 3 -d ] pyriniidin-4- amine 



"PLURONIC P-103" 

(block copolymer of propylene oxide 
and ethylene oxide, surfactant) 

"PROXEL GXL" 
(biocide/preservative ) 

"AF-lOO" 

(silicon based antifoam agent) 
"REAX 88B" 

(lignosulfonate dispersing agent) 

propylene glycol 

veegxim 

Xcmthan - 

water 



1.50% 



05% 



.20% 
1.00% 

10.00% 
.75% 
.25% 

74.25% 



E. 1.0 Aqueous Suspension 

5-methyl-N- [2- [4- ( 1 , 1 , 2 , 2-tetra- 

f luoroethoxy )phenyl ] ethyl ] thieno ( 2 , 3-d] - 

pyr inxidin-4- amine 

"MAKON 10" (10 moles ethyleneoxide 
nonylphenol surfactant) 

"ZEOSYL 200" (silica) 

"AF-lOO" 

"ACRIWET FR" (surfactant) 
2% xanthan hydrate 
water 



12.50% 

1.00% 

1.00% 
0.20% 
3.00% 
10 . 00% 
72.30% 



38 



EP 0452 002 A2 

F. 1.0 Aqueous Suspension 

N- [2- [4- ( 2 , 2 , 2 - tri f luoroethoxy ) phenyl ] - 12 . 50% 
ethyl ] thieno [2,3 -d] pyrimidin-4- amine 

"MAKON 10" 1.50% 

"ZEOSYL 200" (silica) 1.00% 

"AF-lOO" 0.20% 

"POLYFON E" 0.20% 
(lignosulfonate dispersing agent) 

2% xanthan hydrate 10.00% 

water ■ 74.60% 

G. We tt able Powder 

N- t2- [4- ( 1 , 1 , 2 , 2-tetraf luoro-ethoxy ) - 25.80% 
phenyl] ethyl ] thieno [ 2 , 3-d] pyrimidin-4- amine 

"POLYFON H" 3.50% 

"SELLOGEN HR" 5.00% 

"STSPANOL ME DRY" 1.00% 

gum arabic 0.50% 

"HISIL 233" 2.50% 

Barden clay 61.70% 
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K. 1.0 Aqueous Suspension 

N- ( 2 - [ 4- { t-bu ty 1 ) phenyl ] ethyl ] - 12.40% 
thieno [ 3 , 2-d ] pyritaidin-4-amine 

"TERGITOL 158-7" 5.00% 

"2E0SYL 200" 1.00% 

"AF-100" 0.20% 

"POLYFON H" 0.50% 

2% xanthan solution 10.00% 

tap water 70.90% 

I. 1.0 Emulsifiable Concentrate 

N- [2- [4- ( 2 , 2 , 2 -trifluoroethoxy) phenyl] - 12 .40% 
ethyl] thieno [2, 3-d]pyriittidin-4-ainine 

"TOXIMUL D" 2.50% 

"TOXIMUL H" 2.50% 

"EXXON 200" 82.60% 

J. Wettable Powder 

N- (2- [4- (1,1,2, 2-tetrafluoroethoxy ) - 25 . 80% 
phenyl] ethyl] thieno (3 , 2-d]pyrimidin-4-aniine 

"SELLOGEN ER" 5.00% 

"POLYFON K" 4.00% 

"STEPANOL ME DRY" 2.00% 

"HISIL 233" • 3.00% 

Barden clay 60.20 



K. 0.5 Emulsifiable Concentrate 

N- [2- ( 2-naphthy 1 ) ethyl ] thieno [2 , 3 -d] - 6 . 19% 
pyrimidin-4-aniine 

"TOXIMUL H" 3.60% 

"TOXIMUL D" 0,40% 

"EXXON 200" 89.81% 
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Claims 



1. 



A compound of fomiula (1 ) 




X — Y — 2 



R 



wherein 




Ri is H, C1I-C4 alkyl. or phenyl optionally substituted witti halo. (C1-C4) all^ (C1-C4) aDoxxy. halo 
(C1-C4) aikyi, or halo (C1-C4) alkoxy: 

R2 Is H. (CrC4) alkyl, nitro. halo; or 
and R^ combine to form -{CH2)4-; 
R3 is H, (CrC4) alkyl. halo (C,-C4) alkyl. phenyl, or substituted phenyl; 
-XYZ together form 1 H-1 .2.4-triazol-1-yl; or 

X Is O, S, NR*. or CRSRe where R* is H. (C1-C4) alkyl, or (C1-C4) acyl. and R« and R« axe Indepen- 
denfly H, (Ct-C4) alkyl. (C2-C4) alkenyl or -alkynyl, CN. cr OH, or R« and R» combine to form a carbocydte 
ring containing four to six carbon atoms; and 

-YZ together fomi a C5-Ct2 saturated or unsaturated hydrocarbon chain, straight chain or branched; 
optkmally Induding a heteio atom selected from O, NR^ S. SO, SO2, or SiRW, where R^ and R» are Inde- 
pendentiy (CrC4) alkyl, (C3-C4) branched alkyl, phenyl, or substituted phenyl, and optionally substftuted 
witii (Ci-C^ alkyl, (C2-C4) alkenyl or-allcynyl, branched (CrOr) alkyl. (CrCy) cydoalkyi or -cydoalkenyl, 
halo, halo (CrC4) alkyl, halo (0,^4) alkoxy, hydroxy, or (C1-C4) acyl; or 

Y is a bond or a bivalent hydrocarbon radical one to sbc carbon atoms long, optionally induding a 
carbocydic ring, and optionally Induding a hetero atom selected finom O, NR*, S, SO, SO2, or SiRW, where 
R*. R7 and are as defined above, and optionally substituted witfi (C1-C4) alkyl. (C2-C4) alkenyl or -alky- 
nyl, branched (CrCr) alkyl, (CrC/) cydoalkyi or -cydoalkenyl, halo, halo (C1-C4) alkyl, halo (C1-C4) alkoxy, 
hydroxy, or (C1-C4) acyl; and 



(a) (Cs-Cb) cydoalkyi or cydoalkenyl, optionally substituted witti (C1-C4) alkyl, (0^04) alkoxy, halo 
(CrC4) alkyl, halo (CrC4) alkoxy, halo, hydroxy, or (CrC4) acyl; 

(b) a group of the formula (2) 




where 



R» to R" are independently 
H. 
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halo, 
I. 

(CrCfl) cycloalkyt r -cydoalkenyl, 

phenoxy, or 

substituted phenoxy, 

phenylthio, or substituted phenylthio, 

phei^, or substituted phenyl. 

NO2. 

acetoxy, 

OH 

CN, ^ 

SIRWR^* or OSiR7R8Ri*. where R^. and R« are as defined above and R^* Is (C1-C4) alkyi, (C3rC4} 
branched alkyl, phenyl, or substituted phenyl, 

NR^ W« where and R« are independently H. (CrC^) alM, or (C1-C4) acyl, 

S(0)R^^ or SO2R17. where R^^ is (C1-C10) akyi, phenyl, or substituted phenyl; 

a Ci-Ci2 saturated or unsaturated hydrocarbon chain, straight chain or branched optionally Including 
a hetero atom selected from O, S, SO, SO2, NR^ or SiRW, where R*, R^ and R^ are as defined above, 
and optionaDy substituted with halo, halo (€1-04) alkoxy. hydroxy. (CrC8)cydoalkylor<ycloalkenyl, (0,-0^ 
a^, phenoxy, substituted phenoxy, phenyl, substituted phenyl, phenyltftio, or substituted phenyltfiio; 

(C1-C7) alkoxy optionally substituted with halo, phenyl, substituted phenyl, (Cr^h) cydoalkyi or cyo- 
loalkeryl, phenoxy, or substituted phenoxy; 

(C1-C7) alMtiilo optionally substituted witii halo, phenyl, substihited phenyl, (CrCa) cydoall^ or 
pydoalfcenyi. phenoxy or substituted phenoxy; or 

R^* and fV^ combine to fonm -O-CF2-O-; 

(c) a liiryl group of fonnula (3) 



where Rw is H. halo, halcmethyl, CN. NO2. (C1-C4) alkyl. (QrC4) branched alM, phenyl, (C-C^ alkoxy; 
(d) a thienyl group of the fomtula (4) 



where R« is as defined in paragraph (c). J is N or CH, and G Is O, NR» or S. provided that if J is not N 
then G is NR» where R20 is H. (C1-C4) alkyi, (C1-C4) acyl, phenylsulfonyl, or substituted phenylsulfonyl; 
(f) a group selected from . 

optionally substituted naphthyl, dihydronaphthyl, tetrahydronaphthyl, and decahydronanhthyl; 
optionally substitut d pyridyl; 
optionally substituted indolyl; 
1.3-benzodiQxolyl; 





where is R" as defined in paragraph (c) or tiiienyl; 
(e) a group of fonnula (5) or (6) 
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11. The use of e compound as claimed in any one of claims 1 to 8 as a fungidda, an Insecticide, or a nrUticide. 

12. A m thod forthe control or prevention of fungal, insect, or mit infestation, which method comprises apply- 
ing to the infestation, ortoa locus in which fungal, insect or mite Infestation is to t>e prevented, a compound 
as claimed in any one of claims 1 to 8, or a composition as claimed in claim 10. 

13. A method for the preparation of a compound of formula (1) as defined In dalm 1 , which method comprises 

(a) condensing a compound of formula (23) 



L 




wherein R and are as defined In daim 1, and L is a leaving group, with an alcohd of the fonnula (8) 

OH-Y-2 (8), 

wherein Y and Z are as defined in claim 1; 

(b) condensing a compound of formula (23) as defined above with an amine of the formula (9) 



HN-Y-Z 



(9) 



whare R^' is H or (Ci-C4) allcyi, and Y and Z are as previously defined, to provide a compound of fomnula 
(1)whereXisNR^;or 

(c) acylating a compound of fonnula (1) wherein X is NH to provide a compound of formula (1) whe- 
rein X is NR^ and R^ is acyl; or 

(d) reacUng a compound of formula (23) wherein L is H with a Grignard reagent of formula 

Z-Y-CR5RtMgX' 

where X' is halo and Z and Y are as defined above, or with a lithium-containing reagent of fonmuia 

Z-Y-CR5R«.U 

to provide a 3,4-dihydro thienopyrimidine, which is then oxidized to produce a compound of fomnula (1) 
wherein X is CR5R0;or 

(e) hydrolyzing and decarboxylating a 5-substituted-5-(4-(thienopyrimidinyObarbituricacid of thefor- 

miila 




wherein R, R», Rs R». Y, and Z are as defined above, to provide a compound of formula (1) wherein X Is 
(Q heating a compound of the fomiuia (7) 
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2,6^lmethyl-4Hnorphormyl; and 
l-adamanty); 

or an add addition salt of a compound of formula (1); provided that 

(1) it the compound of fonmula (1) is a thienoI2.3^pyrimldin-4-amlne, then Y does not include a 
heteioatom and is at least two cart>on atoms long, and Z Is 2-naghthyl r a pen^ group of fbnnula (2) 
wherein at least one of to R« Is phenyl, substituted phenyl, phenoxy. subsBtuted phenoxy. phenyl- 
thlo, substituted phenylthio. (C3-C4) branched aikyl. (C1-C4) alkoxy. halo, halo (CrC4} alkoxy, or halo 
(C-C4)alkyl; 

(2) If the compound of fonnula (1) is a thieno[2,3-d]pyrintldine wherein X is 0, then Y2 Is neither unsub- 
stituted phenyl nor benzyl; and 

( 3 ) if the compound of formula (1) is a 7-methylthienoI3.2-dlpyrlmidine, then -XYZ Is not l^"{2-pyri- 
dyl)ethyl]amino, and X-Y does not include the group -NH-N-CH-. 

Z A compound of daim 1 that is a thieno[2.3-d]pyrimidlne. 

i A compound of daim 1 or claim 2 wherein is H or methyl and R? Is H. 

4 A compound of any one of the preceding dalms, wherein Y Is -CHrCHr- 

S. A compound of any one of the preceding daims, wherein Z is 2-naphthyl or a group of tbnmula (2). 

& A compound of any one of the preceding daims, wherein X is NH. 

7. A compound of any one of daims 1 to 5 wherein X is O. 

8. A compound of fbnmuia (7) 



wherein R. R^ and Z are as defined in daim 1 and 

Y Is a bivalent hydrocarbon radical two to six carbon atoms long, optionally induding a carbocydio 
ring, and optionally induding a hetero atom selected firom O, NR*, S, SO, SO2. or SIRW, where Rf, R^ 
and R8 are as defined above, and optionally substituted with (CrC4) alkyi, (C2-C4) alkenyl or-alkynyl, bran- 
ched (CrC?) all^l, (C3-C7) cydoalkyi or-cycloalkenyl. halo, halo (C1-C4) alkyi, halo (CrC4) alkoxy, hydroxy, 
or(Ci-C4)acyl 

9. A compound of the formula (8) 



wherein R, R' and Z are defm d in Claim 1 and Y is as defined in Qaim 8 

10. Alungldde, insectidde or mitidde composition which comprises a compound as daimed in any one of 
claims 1 to 8 in combination with a phytologically-acceptaW carrier. 



NH 
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NH 



5 




10 optionally in the presence of base to provide a compound of the formula (1d) 



HN— Y— Z 



IS 




20 

Claims for the following Contracting States: ES 

1. The use as a fungicide, insecticide or mitlcide of a compound of fbnnula (1) 



30 




wherein 

3S 



40 




Ri is H, C1-C4 allcyl, or phenyl optionally substituted with halo, (0^04) allcyi, (C1-C4) allcoxy. halo 
(CrQO alkyi, or halo (CrC4) alkoxy; 
45 Is H, (CrC4) alkyi, nitro. halo; or 

and R^ combine to iorm -(CH2)4-; 
R3 i$ H, (CrC4) alkyI, halo (CrC4) alkyI, phenyl, or substituted phenyl; 
-XYZ together fonfn 1H-1,2,4-triazoM-yl; or 

X is O, S. NR^ or CRsra. where is H. (C1-C4) alkyI, or (CrC4) acyl, and Rs and R» are indepen- 
50 denBy H, (C1-C4) alkyl. (C2-C4) alkenyl or -aikynyl. CN, or OH. or and R» combine to fonn a carbocydlc 
ring containing four to six carbon atoms; and 

-YZ together fomi a C5-C12 saturated or unsaturat d hydrocarbon chain, straight chain or branched; 
optionally Including a hetero atom selected from O, NR^ S. SO, SO2, or SiRW, where R^ and R* are inde- 
pendently (C1-C4) alkyl, (C3-C4) branched alkyl, phenyl, or substituted phenyl, and optionally substituted 
$5 with (CrC4) alkyl, (C2-C4) alkenyl or -aikynyl. branched (C3-C7) alkyl, (Cz-Cy) cydoalkyl or -cydoalkenyl, 
halo, halo (C1-C4) alkyl, halo (CrC4) alkoxy. hydroxy, or (CrC4) acyl; or 

Y is a bond or a bivalent hydrocarbon radical one to sbc carbon atoms long, opttonally Including a 
carbocydlc ring, and optionally induding a hetero atom sel cted from O, NR*, S, SO, SO2, r SIRTR« where 
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R*, and IV are as defined above, and optionally substituted with (C1-C4) alkyi, (CyC^ aOcenyl or -alky- 
nyl, branched (CrC7)a!ky1.(CVC7)cycloa!kylor-cydoalk nyl.hal , halo {C1-C4) alM, halo (CrC^) alkoxy, 
hydroxy, or (Ci-C4) acyl; and 

(a) (Cs-Ca) cycloalkyi or cycloalkenyl. optionally substituted with (CrC4) alkyt, (C1-C4) alka}Qr. halo 
(C1-C4) alkyl. halo {C1-C4) alkoxy, halo, hydroxy or (CrC4) acyl; 

(b) a group of the formula (2) 



where 

to are Independently 

halo, 
I. 

(CrCa) cycloalkyi or-cycloalkenyi, 

phenoxt or 

substituted phenoxy, 

phenylthio, or substituted phenyithio, 

pher^, or substituted phenyl, 

NQ2, 

acetOQf, 

OH, 

CN. 

SIRWR^* or OSiR7R8RU where R^, and R« are as defined above and Rm is (CrC4) alkyI, (Q3rC4) 
branched all^, phenyl, or substituted phenyl, 

NR^sR". where R^^ and Ri« are independently H, (C1-C4) alkyl. or (C1-C4) acyl, 

S(0)Ri7 or SOzR^^ where R^^ |s (C1-C10) all^l, phenyl, or substituted phenyl; 

a Ci-Ci2 saturated or unsaturated hydrocarbon chain, straight chain or branched optionally indudtng 
a hetero atom selected from O, S. SO, SO2. NR* or Sir^R* where R», W and R« are as defined above, 
and optionany substituted with halo, halo (CrC^) alkoxy. hydroxy, {C3-C8)cydoaIkyl orcycloalkenyl, (C1-C4) 
a^, phenoxy, substituted phenoxy, phenyl, substituted phenyl, phenylthio, or substituted phenylthio; 

(C1-C7) alkoxy optionally substituted with halo, phenyl, substituted phenyl, (CrCa) (ydoalkyl or cyo- 
loalkenyl, phenoxy, or substituted phenoxy; 

(C1-O7) all^lthio opttonally substituted with halo, phenyl, substihited phenyl, (CarCs) cydoalkyi or 
cydoalkenyl. phenoxy or substituted phenoxy; or 

Ri® and R^^ combine to fom -0-CFrO-; 

(c) a furyl group of formula (3) 



where R« is H, halo, halomethyl, CN, NO2, (CrC4) alkyl. (CrC4) branched alkyl, phenyl, (G1-C4) alkoxy; 
(d) a thienyl group of the fonnula (4) 





(3) 
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where R^^ is as defined in paragraph (c) or Ihienyl; 
(e) a group of formula (5) or (6) 





R« 



(5) 



(6) 



where R^^ Is as defined in paragraph (c). J is N or CH, and G is O, HR^, or S, provided that if J is not N 
then O is NR^o, where is H, (CrC4) allcyl, (C1-C4) acyl, phenylsulfbnyl, or substituted phenylsulfbnyl; 
(f) a group selected from 

optionally substituted naphthyl, dihydronaphthyt, tetarahydronaphthyl. and decahydronaphthyl; 

optionally substituted pyridyl; 

optbnally substituted indolyl; 

1,3-benzodioxolyl; 

2,6-dlmethyl-4-morphonnyl; and 

l^damanfyi; 

or an add addition salt of a compound of fonmuia (1); provided that 

(1) If the compound of formula (1) is a thieno[2,3-dlpyrimidin-4-amine, then Y does not indude a 
heteroatom and is at least two carbon atoms long, and Z la 2-naphthy! or a penfyi group of formula (2) 
wherein at least one of R^ to R^^ phenyl, substituted phenyi* phenoxy. substituted phenoxy, phenyl- 
thlo, substituted phenylthio. (CrC4) branched allcyl, (C1-C4) allcaxy, halo, halo (Ci-C^ allcoxy, or hal 
(CfC4)alkyl; 

(2) If the compound of formula (1) is a thienop,3-d]pyrimidime wherein X is 0» then YZ is neith^unsub- 
stituted phenyl nor benzyl; and 

(3) if the compound of fomiula (1) is a 7-methylthleno[3.2-d]pyrlmldidlne. then -XYZ is nd N-P-^-pyri- 
dyOethyQamlno, and X-Y does not include the group •NH-N=CH-. 

2. The use of daim 1 , wherein the said compound is a thieno[2,3-d]pyrimidIne. 

3. The use of daim 1 or daim 2 wherein R^ is H or methyl and R2 is H. 
4 The use of any one of the preceding daims, wherein Y is -CH2rCHr. 

The use of any one of the preceding daims. wherein Z Is 2-naphthyl or a group of formula 
& The use of any one of the preceding claims, wherein X is NH. 
7. The use of any one of claims 1 to 5 wherein X is O. 
a The use of a compound of formula (7) 



NH 
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wherein R« end Z are as defined in daim 1 and 

Y Is a bivalent hydrocarbon radical two to six carbon atoms long, optionally Including a carbocydlc 
ring, and optionally including a hetero atom selected from O. NR^ S, SO, SO2, or SiRW, where R^ R^ 
and R8 are as defined above, and optionally substituted with (C1-C4} alkyi, (CrC^) alkenyl or-alkynyl, bran- 
ched (C3-Cr)alkyl, (C3-C7) cydoalkyi or-cycloalkenyl, halo, halo (CrC4) alkyI, halo (C1-C4) alkoxy, hydroxy, 
or (Ct-C4} acyl, as a fungidde, insecticide, or miticide, or as an intemiedlate for the preparation of a com- 
pound as defined In dalm 1 . 

9. The use of a compound of the formula (8) 



wherein R, IV and Z are defined in Claim 1 and Y is as defined in Claim 8 as an Intenmediate for the pre- 
paratton of a compound as defined in any one of daims 1 to 8. 

10. Afungldde insecb'dde or miticide composition which comprises a compound as defined in any oneof daims 
1 to 8 in combination with a phytologically-acceptabie carrier. 

11. A method for the control or prevention of fungal, insect, or mite infestation, which method comprises apply- 
ing to the infestation, or to a locus in which fungal , insect or mite infestation is to be prevented, a compound 
as defined in any one of daims 1 to 8, or a composition as daimed In daim 10. 

12. A method for the preparation of a compound of formula (1) as defined in daim 1 , which method comprises 
(a) condensing a compound of fomnula (23) 



wherein R and R^ are as defined In daim 1 , and L is a leaving group, with an alcohol of the formula (8) 

OH-Y-Z (8), 

wherein Y and Z are as defined in claim 1; 

(b) condensing a compound of formula (23) as defined above with an amine of the formula (9) 



where R^' Is H or (C1-C4) alky), and Y and Z are as previously defined, to provide a compound of formula 
(1)whereXlsNR*';or 

(c) acylating a compound of fonmula (1) wherein X is r^H to provide a compound of formula (1) wherein X 
Is NR^ and R5 is acyl; or 

(d) reacting a compound of formula (23) wherein L is H with a Grignard reagent of formula 

Z-Y-CRSRe-l^gX- 

where X' Is halo and Z and Y are as defined above, or with a ltthiunH»>nt^ning reagent of fomnula 





HN-Y-Z 



(9) 
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<4 



2-Y-CR5R«-U 

to provide a 3,4-dihydro thienopyrimldin , which is then oxidized to produce a compound of formula (1) 
wherein X is CR^R^, or 

(e) hydrolyzing and decarboxylating a 5-substituted-5-(4-(thienopyrimidInyl)l)arbituric acid of the fcvmula 



Z-Y 



\ CO— NH 
PcO— NH 




wherein R. R^ R^ R^ Y. and Z are as defined above, to provide a compound of fonmuia (1) wherein X is 
CH2;or 

(0 heating a compound of the fonmuia (7) 

NH 



(7) 



opQonally in the presence of base to provide a compound of the formula (Id) 




(Id) 

R3 
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